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SUMMARY.
1. The forage feeding system for young hogs is profitable in Iowa. 
An acre of 50 bushel corn land devoted to good forage, with corn at 
50 cents and hogs at $5.00, returns from $30.00 to $80.00 net profit 
when grazed with spring pigs. Alfalfa, rape, clover, oats, clover or 
peas and rape; sweet clover and other crops are acceptable forages. |
2. The estimated pork accredited to an acre of forage varies with
the crop, amount of grain fed, and maturity of the hogs. With spring 
pigs grazed the current year we have a range from 378 pounds on 
blue grass and timothy to 1439 pounds on rape. Alfalfa, red clover, 
sweet clover, oats, clover and rape, and oats, peas and rape rank high. 
With fairly mature hogs, averaging over 200 pounds, the returns are 
lower, or from 18 to 308 pounds only. Young pigs clearly outclass 
older hogs on forage. , , , _
3. The cost of a hundred pounds gain, all expenses included, with 
corn at 50 cents, on young pigs with best forages, alfalfa, rape, and the 
clovers, runs from $2.88 to $3.96; with older, heavier hogs, from 
$4.23 to $5.31.
4. The dry lot system of feeding young pigs is inefficient m  com­
parison with the forage way. Thé gains are slower, and much more 
costly*
5. Heavy, well grown, old hogs weighing 200 pounds or more make 
as rapid and economical gains in dry lot as upon forage. The forage 
and dry lot results with heavy hogs lend encouragement to the well 
established practice of growing on forage and fattening in dry lot.
6. Blue grass and timothy do not make an efficient hog pasture, 
yielding less return than any standard long season forages; blue grass 
alone is better.
7. Alfalfa is our greatest permanent hog forage. The cheapest pork 
produced in our experiments was made on alfalfa pasture at a cost of 
$2.88 a hundred pounds, corn costing 50 cents, and crediting hay at
$14.00 a ton.
8. Rape is a superior emergency crop. It may be sown practically 
any time during the growing season up until August. The largest 
acre profit in our trials was made upon rape. Red clover and rape 
are of about equal merit.
9. Sweet clover in its first year of growth is equal to red clover, 
but in the second year the plant becomes too coarse for optimum 
results.
10. Green rye is quite valuable as early spring and late fall pasture.
11. “Hogging-down” ripe rye is unprofitable. The returns for a 
bushel of “hogged” rye were 4.2 and 9.4 cents with $5.00 and $6.00
12. An ideal forage for hogs should essentially show; 1, Adapta­
bility to local soil and climate; 2, palatability; 3, heavy yield of diges­
tible dry matter, having high protein, suitable ash, and low crude 
fibre content; 4, a narrow nutritive ratio; 5, succulence; 6, long pastur­
age season; 7, ability to endure grazing; 8, permanency; 9, reasonable 
cost and ease of seeding, and, 10, capability of furnishing quick pasture 
at any time during growing season. These essentials are not all found 
in any single forage, but alfalfa, the clovers, and rape have most of
them. I  ..
13. No greater opportunity exists for cheapening pork production 
in Iowa than through the general adoption of a successful forage 
crop system in the growing and fattening of .spring pigs.
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FORAGE CROPS FOR HOGS.
BY W. J. KENNEDY,1 JOHN M. EYVARD, H. H. KILDEE,2 
E. T. ROBBINS.3-4
When it is understood that the profits on forage fed spring 
pigs can be increased more than five fold over those fed in dry 
lot, the great value of green pastures in pork production becomes 
clear. In 1911, pigs grazed upon alfalfa at the Iowa Agricul­
tural Experiment station returned a profit of more than $3.00 
each, as compared to 61 cents in dry lot. The yearly net profits 
with spring pigs on an acre of forage at Ames, counting corn at 
50 cents a bushel and hogs at $5.00, has ranged with the best 
forages from $30.00 to $80.00. In 1909, an acre of red clover 
netted on this basis, $32.34; oats, red clover and rape, $32.30; 
in 1910, sweet clover, $42.07; rape, $37.57; and red clover, $34.62; 
in 1911, rape, $80.37; alfalfa, $65.99; and oats, field peas and 
rape, $64.63.
Such profits encourage the growing of hog forages. The 
average daily profit on young pigs grazing in forage is invariably 
higher than on those confined to pens.
The hog in its wild state lived to a very large extent upon 
green and succulent grasses. The system of feeding grain to 
young hogs in dry lots, from early May to late November, is to 
be discouraged in Iowa. A  little seasonable forethought in plan­
ning for suitable green feeds for hog grazing means much to the 
efficient and cheap production of Iowa pork.
Forage crops present wide differences in their composition, 
durability,^ permanency, palatability and character of growth. 
Some are ill adapted for swine pasturage. Others are superior 
in this regard. In order to determine which forage crops are 
best adapted to Iowa conditions, the experiments herein de­
scribed were carried out.
The definite objects of the experiments were these:
1. To determine the relative efficiency o f various forage crops 
and pastures for pork production in Iowa.
2. To discover best methods of feeding and handling hogs 
upon various forages.
3. To compare the grain-forage crop method of making pork 
with the grain-dry lot system.
fo rm e rly  professor of animal husbandry, later head of agricultural ex- tension.
2Resigped Sept. 1, 1910. Formerly assistant animal husbandman; now 
associate professor in, charge of milk production, Iowa State College.
Resigned May 1 , 1909. Formerly assistant animal husbandman; then 
associate editor of Breeders’ Gazette, Chicago. Now County Advisor Taze­well-county, 111.
^Acknowledgement is made to Dr. A. W. Dox and his associates W  G 
^aessler and S. C. Guernsey, o f Chemical Section, for valuable co-operation 
m chemical analyses of feeds and forages used. Acknowledgement is 
made also to E. J. Strausbaugh, experimental superintendent, and D B 
Adams, herdsman. '
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4. To learn: (a) The pork producing power of an acre of 
50 bushel corn land when devoted to forages for hogs. *
(b) Net returns of an acre, of forage crop after paying all ex­
penses—production cost of crop, com fed (50 cents delivered 
market price for a bushel, a bushel considered as 56 lbs. of 
shelled corn as fed on the cob) and supplement fed at $2.50 
per cwt. when converted into pork at $5.00 and $6.00 per cwt.
(c) Net returns for a bushel of corn fed upon forage to $5.00 
and $6.00 hogs after deducting the cost of the crop* and supple- 
mental JiBsd*
(d) The total cost of a hundred pounds gain upon various 
forages, counting the production cost of crop, value of supple­
ment and market value of delivered corn at 40, 50 and 60c a bu.
FIRST FORAGE TESTS IN 1909.
Wl J. KENNEDY, H. H. KILDEE, JOHN M. EVVARD.
The first forage crop investigations were begun in the spring 
of 1909, when eight plots were grazed with spring pigs. The 
crops tested were blue grass and timothy; medium red clover; 
alfalfa; dwarf Essex rape; oats, clover and rape; and oats, 
Canadian field peas and rape. Two tests were made with clover, 
conditions being identical in both cases. Two trials were also 
made with rape, one with early, the other with late sown.
Fig. 1. General view of the forage crop experimental plots.
*See Table in addenda, page 115*.
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The grain ration consisted of ear corn the entire period with 
meat meal added at finish for 35 to 39 days, depending upon the 
forage. The hogs did not eat as much grain in the early part of 
this season as in subsequent years. This may have been due to 
absence of meat meal or other protein grain supplement. The 
results in dry lot feeding uniformly show a greater feed eon- 
S^ ^ i 10n and more raPid gain with young hogs where protein is 
added to corn than where corn is fed unsupplemented. The in­
creased feed consumption in 1909 was marked on most forages 
after meat meal was added. On most pastures at this time there 
is a less amount of forage. How much supplement may be fed 
with profit is reserved for future experimentation. However a 
few data are presented in the 1910-11 trials which follow.
No comparative check dry lot was run against the forages this 
year, 1909.
BLUE GRASS AND TIMOTHY.
Kentucky blue grass (Poa pratensis L.), commonly known as 
June grass, is the permanent pasture grass of Iowa. It is found 
m all sections but is more firmly entrenched on clay lands than 
wtiere the soil is inclined to he sandy. Blue grass is highly prized 
because it is palatable and has the great advantage that it is an 
extremely hardy and permanent perennial. Its sod is compact 
and withstands considerable trampling without injury. It fur­
nishes very early, as well as very late, pasture, and thus provides 
a comparatively long grazing season; in addition, if  not too 
neaviiy pastured, some grazing may be done in winter.
f he chief disadvantage of this grass is the dry and sparse pas- 
turage furnished during July and August, when it enters into 
what is known as its “ resting stage” . The harsh and dry char­
acter of the pasture during these months is due chiefly to the
W i l l i  M 1 1  s®ed and drying of the stalk, coupled with the 
mammy oi_the shallow root system to absorb sufficient water.
Ju^  and August are usually dry months; it is dur- 
H  timethat the grass dries up. The grass is unpalatable to
it i« f nd tar(i' Unless rains freshen up the pasture
^.advisable to have other forage for the hogs.
t b i o w tkyV?Utside ,of the B 1 is the standard hay grass of 
o-vLc, • U i USe?  successfully in establishing a stand o f blue 
onnf»-°r 18 ®own1 clover. It often happens that a pasture 
containing timothy and blue grass is available.
timothy test (lot I, table II) consisted o f a
tim  of w8® tW0 I G H ^  the relative approximate propor- tion of 75% blue grass and 25% timothy. I f  anything- the blue 
grass somewhat exceeded the figure given. ’
to bflTIlfln?raSS 311(1 i^m®  Pasture do not contain enough protein 
to balance up corn m feeding young hogs. It is therefore a d 4 -
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able that there be fed with the pasture and corn some high pro­
tein and ash supplement such as meat meal, tankage, oil meal, 
soy bean meal, middlings, or skim milk. A  comparative study of 
the monthly periods indicates that such a high protein supple­
ment can be profitably fed*. From August 13 to October 8 there 
were required on the average 402 lbs. of grain to produce 100 lbs. 
of gain, while from October 8 to November 16, the period during 
which meat meal was added, only 399 lbs. of grain was required 
when ordinarily one would expect (because of the larger size of 
the hogs and their increased fatness) an increase in the grain for 
a unit gain. By all means a high protein and ash supplement 
should be fed with com or blue grass.
Many blue grass pastures harbor considerable white clover. 
For a hog pasture this is highly desirable as this legume furnishes 
much of the needed protein and ash. Analyses show that the 
white clover is similar to medium red in composition. The more 
white clover present then, in the blue grass, the less protein grain 
supplements will be required for optimum results.
CHEMICAL COMPOSITION OF MIXTURES.
The composition of the mixture, blue grass and timothy, as 
compared to blue grass or medium red clover, or rape alone is 
given in Table I to show the marked differences in these crops. 
°  The chemical composition of blue grass and timothy shows them 
to be unsuited to balancing up the corn ration. Their protein
TABLE I— COMPOSITION OF BLUE GRASS AND TIMOTHY COM­
PARED W ITH  BLUE GRASS, MEDIUM RED CLOVER,
AND RAPE; ENTIRE GROWTH TAKEN.
(Pounds in a Hundred)
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Moisture _____________ 64.35 52.49 78.98 90.77 None None None None
Protein 1______________ 2.78 5.25 4.00 2.13 "7.82 11.06 19.05 23.04
Carbohydrates (Nitro-
gen Free Extract) __ 17.53 20.42 8.34 4.05 49.13 42.98 39.65 43.82
(Crude Fibre) ______ 12.37 15.19 6.24 1.40 34.70 31.98 29.70 15.84
Vat (Ether Extract) __ .67 1.35 .53 .31 1,89 2.84 2.52 3.41
ksh -----------------  — 2.30 5.29 1.91 1.28 6.46 11.14 9.08 13.89
Ratio of Protein to Car-
bohydrate, E'quiva-
11.29 7.34 3.94 2.91
* Later trials in 1912 demonstrate ear corn plus 10 to 12 per cent of 60 
per cent protein meat meal or tankage to be a superior blue grass ration, 
greatly outclassing corn alone on blue grass. Some success has followed the 
practice of allowing corn in one and meat meal in another self feeder.
J. M. E.
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TABLE II.— BLUE GRASS AND TIMOTHY.
Practically 75% Blue Grass (Poa Pratensis).
LOT I. SPRING PIGS of 1909. Permanent Pasture (Area .9 Acre.) Crop Production Cost $6.00 an Acre. June 4, P. M., to Nov. 16, A. M., 
19.1—165 Days. Ear Corn Entire Period. One-tenth Meat Meal October 8-November 16, 39 days only. Pull Ffeed of Grain Entire Period.8
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Hundred Pounds 
Gain—MeatMeal 
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Corn per Bushel
@.40 @.50 ® .60
June 4-June IS------- 10 14 33.5 40.2 36.8 67.0 .47 206.2 None ■Jt.47 None 3.99 307.7 None 307.79 $2.56 $3.11 $3.66June 18-July 16___ *15 28 37.4 51.1 44.2 206.0 .49 860.1 None 2.04 None 4.62 417.5 None 417.54 3.34 4.09 4.84JUly 16-Aug. 13------ 15 28 51.3 65.8 58.5 221.0 .52 851.7 None 2.02 None 3.46 385.4' None 385.41 3.11 3.80 4.49Aug. 13-Sept. 10__ 15 28 65.8 82.0 73.9 243.0 .57 1125.0 None 2.67 None 3.62 462.9 None 462.98 3.67 4.49 5.32Sept. 10,-Oct. 8___ 10 28 85.2 112.5 98.8 273.0 .97 932.4 None 3.33 None 3.36 341.5 None 341.54 2.80 3.41 4.02Oct. 8-Nov. 5____ 10 28 112.5 144.1 128.3 316.0 1.12 1075.2 119.8 3.84 .428 3.32 340.2 37.91 378.16 3.74 4.35 4.96Nov. 5-Nov. 16___ 10 11 144.1 161.1 152.6 170.0 1.54 637.5 75.9 5.79 .690 4.25 375.0 44.65 419.69 4.16 4.83 ,5.50
June 4-Nov. 16____ 12.545 165 33.5® 161.1® 77.1 1496.0 .72 5688.3 495.7 2.74 .095 3.68 380.2 43.08 393.32 3.40 4.09 4.77I3.9392 31.8« 75.8« 1662.22 6320.3s 2I7.42
RETURNS OP AN ACRE.
For Crop Hogs @$5.00 Hogs @ $6.00 f Profit Hogs @$5.00 Hogs @ $6.00 I For bu. Corn Hogs @$5.00 Hogs @ $6.00
Lot I -----------------  $15.23 $31.85 | Lot I -----------------  $21.23 $37.85 I Lot I __________ $ .614 $* .756^
Port: accredited to forage (estimated) 378.27 pounds.
!Five extra pigs added June 18 to Sept. 10, because of heavy growth of forage. 2Acre basis. 8Hogs allowed three-quarters of an hour to 
clean up com offered. This applies to all lots on full feed. ¿Cost of crop for a hundred pounds gain equals $ .361 (included). «10 Dias June 
4-Nov. 16. 65 pigs June l&iSept. 10.
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content is low in proportion to their carbohydrates. Corn has a 
ratio of protein to carbohydrate, equivalent to about 1 :9. Blue 
grass and timothy have a ratio of 1:11.29.* "With young shotes 
about 1 lh. of protein should he fed to every 5 or 6 lbs. of carbo­
hydrates for most efficient physiological results. In order to 
make this ratio, it is necessary to feed with corn a food stuff which 
has a larger proportion of protein to the carbohydrates than 1 to 
5 or 6. Plainly, therefore, blue grass and timothy will not bal­
ance up the corn ration. Blue grass alone, with a ratio of 
1 :7.342,* is a better forage, insofar as the balanced proportion of 
nutrients is concerned, than where timothy is added. Even with 
blue grass (unless it be young and tender), a supplement carry­
ing a large relative proportion of protein must be fed. The medi­
um red clover and the rape are both better suited to balancing 
the corn ration than the blue grass or timothy. Medium red 
clover shows a ratio of 1 :3.94 and rape 1 :2.91. With a limited 
grain ration it is entirely possible for pigs on dwarf Essex rape 
to consume a balanced ration, because of their large relative pro­
portion of supplemental protein. This is not possible on any but 
the tenderest and youngest blue grass.
On a dry matter basis both clover and rape contain prac­
tically twice as much protein in a hundred pounds of dry 
matter as mature blue grass, and almost three times as much 
as a mixture of blue grass and timothy. That is why blue grass 
requires more supplement when corn is fed to hogs upon it 
than medium red clover or dwarf Essex rape.
RESULTS OF BLUE GRASS AND TIMOTHY TESTS.
An acre of blue grass and timothy pasture (lot I, table II ) , in 
connection with a daily grain ration of 3.68 lbs. per hundred live 
weight, carried on the average of 13.939 hogs, averaging 77 lbs. each, 
for 165 days, and producing an average gain of .723 lbs. daily on each 
hog. With corn at 50 cents a bushel, the gains cost $4.09 a hundred.
The returns of an acre showr when corn is worth 50 cents and hogs 
respectively, $5.00 and $6.00, a net profit of $15.23 and $31.85. A  
bushel of corn fed to $5.00 and $6.00 hogs netted respectively, 61.4 
and 75.6 cents. The pork accredited to an acre of blue grass and 
timothy forage is estimated to be 378.27 pounds;
CLOVER, MEDIUM RED.
Medium red clover, commonly known as June or common 
clover, is the chief leguminous pasture and hay crop of the mid­
dle west. It is called medium red to distinguish it from the 
larger, more rank growing mammoth clover. It is a biennial, but 
sometimes lasts three and' four years by reseeding from its own 
seed. Clover and timothy meadows are very common, for the
♦Recent investigation (1914) by Gaessler (Chemical Section) and Evvard 
show that the young, tender blue grass runs very high in protein, sometimes 
having a ratio of 1:2.18. The suggestion is to feed less high protein supple­
ment with corn on young, tender shooting blue grass in the spring and fall.
10
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mixture is well adapted to securing a stand of hay or grass. Iowa 
stock farms are noted for their clover producing fields, and swine 
men, especially, have long appreciated this pasture.
Clover fits well into the rotation. In this respect it is some­
what superior to alfalfa. Being a legume, clover gathers nitrogen 
from the air and furnishes a nitrogenous pasture. It contains 
considerable protein, which is very valuable in balancing up Iowa 
corn. Clover also has ash, running high in calcium, the chief 
essential in forming bone. Therefore, clover is a much better 
pasture for corn fed hogs than blue grass, or timothy.
THE DISADVANTAGES OF CLOVER.
The chief disadvantage of clover is the uncertainty of securing 
a stand. It cannot withstand drought like alfalfa, rape or sweet 
clover, the second crop being usually the one to suffer from lack 
of moisture. Early pasturing often kills clover pasture. In gen­
eral the hogs should not be turned on medium red clover until it 
has made a good growth, which will be about the last week in 
May or the first week in June. The ripe clover is sparsely eaten 
by hogs. Clipping sometimes helps by freshening up the growth. 
This is especially true if moisture conditions are favorable. An­
other disadvantage is that clover is sometimes winter killed.
When clover is in full bloom it is highly relished by swine. It 
is often noticed that they will eat somewhat less corn because of 
their preference for the clover blossoms.
Two trials were made with clover.# The two plots were 
handled in identically the same manner and the results are 
quite remarkable in that they check so closely. The stand of 
clover was practically the same on both plots.
RESULTS OF CLOVER TRIALS.
The first acre of clover pasture (lot II, tables III and IV ), in conjunc­
tion with an average daily grain ration of 3.64 lbs. per hundred pounds 
live weight, carried 13.939 hogs, average weight 104 lbs., for 165 days, 
producing an average daily gain of 1.075 lbs. on each hog. With corn 
at 50 cents a bushel, the gains cost $3.69 a hundred.
The returns of an acre show a net profit of $32.34 and $57.07, taking 
corn as worth 50 cents and hogs, respectively, $5.00 and $6.00. A  
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 71.6 
and 88.0 cents. The pork accredited to an acre of clover forage is 
estimated to be 765.42 lbs.
The second acre of clover pasture (lot III, tables III and IV ), in con­
junction with an average daily grain ration of 3.67 lbs. per hundred lbs. 
live weight, carried 13.939 hogs, average weight 104 lbs., for 165 days, 
producing an average daily gain of 1.072 lbs. on each hog. With corn 
at 50 cents a bushel, the gains cost $3.73 a hundred.
The returns of this acre show a net profit of $31.34 and $56.00, 
taking corn as worth 50 cents and hogs, respectively, $5.00 and $6.00. 
A bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 70.8 
and 87.2 cents. The pork accredited to an acre of clover forage is 
estimated to be 747.12 lbs.
*See' also 1910 clover trials, pages 36a to 40a.
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TABLES III AND I V — CLOVER (MEDIUM R ED ).
LOT II. SPRING PIGS OF 1909. Sown (Drilled) in Fall of 1908. (Area .9 Acre.) Crop Production Cost, $9.00 an Acre. June, 4 P. ¡M. to 
Nov. 10, A. iM., 1909—165 Days. Ear Corn Entire Period. One-tenth [Meat Meal Oct. 8-Nov. 16—39 Days Only. Ftdl Feed of Gram Entire 
Period.
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EDI. Same as Lot II for Pigs, Area,
4-June 18____ 10 14 '33.4
18-July 16___ 215 28 38.4
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5-Nov. 16____ 10 11 203.3
4-Nov. 16____ 12.545 165 33.4s
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41.7 37.5 83.0 .59 206.2 None 1.47 None 3.92 248.4 None 248.46 $2.13s $2.58s $3.02'3
60.5 49.4 332.0 .79 861.0 None 2.05 None 4.14 259.3 None 259.34 2.21 2.68 3.14
89.5 75.0 435.0 1.03 1036.5 None 2.46 None 3.28 238.2 None 238.29 2.06 2.49 2.91
119.3 104.4 447.0 1.06 1530.9 None -3.64 None 3.49 342.4 None 342.49 2.81 “5.42 4.03
158.9 142.3 331.0 1.18 1477.5 None 5.27 None 3.70 446.3 None 446.39 3.55 4.35 5.15
203.4 181.1 445.0 1.58 1643.0 167.4 5.86 .598 3.56 369.2 37.62 406.84 3.94 4.69 5.26
218 fi 211.0 152.0 1.38 809.7 91.9 7.36 .835 3.88 532.7 60.46 593.20 5.67 6.63 7.58
218.6s
106.4s
Etc.
41.8
103.9 2225.0
2472.21
84.0
1.07 7565.0 259.3
288J1
3.65 .125 3.63 340.0 li.65 351.66 3.08 3.69 4.29
37.6 .60 206.2 None 1.47 None 3.91 245.5 None 245.50 $2. ID $2.554$2.99*
63.0 50.7 369.0 .88 860.1 None 2.05 None 4.04 233.1 None 233.11 2.02 2.44 2.86
87.1 75.1 361.0 .86 1036.5 None 2.47 None 3.29 287.1 None 237.14 2.41 2.92 44
118.1 102.6 1.11 1530.9 None 3.64 None 3.55 329.2 None 329.23 2.71 3.30 3.89
157.4 141.2 323.0 1.15 1477.5 None 5.28 None 3.74 457.4 None 157.45 3.63 4.44 5.26
203.3 180.3 459.0 1.64 1669.0 178.5 5.96 .637 3.66 363.6 38.89 402.52 3.93 4.58 5.23
211.2 158.0 1.44 813.9 94.4 7.40 .858 3.91 515.1 59.75 574.01 5.53 6.45 7.47
219.1: 103.6 2219.0 1.07 7594.4 272.9 3.66 .132 3.66 342.2 12.30 354.55 3.11 3.73 4.34
104.2s 2465.51 8438.31 303.2'
For Crop 
Lot II 
Lot III .
Hogs @ $5.00 
$41.34 
40.34
Hogs @ $6.00 
$66.01 
65.00
RETURNS OF AN ACRE.
Profit Hogs @ $5.00 Hogs @ $6.00
Lot II ___________  $32.34 $57,07
Lot III ____ - 31.34 58.00
Forbii. Corn
Lot II -------
Lot III .......
Hogs @ $5.00 
$ .716 
.880
Hogs @ $6.00 
$ 708 
.872
Pork accredited to forage (estimated): Lot II, 765.42 pounds; Lot III, 742.12 pounds.
'Acre basis. 2Five extra pigs added June 18 to Sept. 10 because of h eavy growth of forage. sCost of crops for a hundred  ^pounds gain 
equals $ .364 (included). ¿Cost of crop for a hundred pounds gain equals $ .365 (included). B10 pigs Jan. 4-Nov. 16. 5 pigs June 18-Sept. .
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ALFALFA.
t Alfalfa is superior to clover as a hog pasture. It is a peren­
nial and when properly handled will live for some years. Where 
alfalfa may be grown successfully, and it will grow in all sec­
tions of the State, it is superior to the medium red clover as a 
forage crop for swine.
The cheapest gains that have ever been secured upon any for­
age at this station have been made upon alfalfa. In 1911, alfalfa 
pasture (lot III, table X X X V I), in conjunction with a grain 
ration of ear corn plus 1-20 meat meal produced gains, when the 
market price of corn was 50 cents a bushel, for $2.88 a 
hundred.
Alfalfa pasture is usually at its best its second, third and 
fourth years, a gradual decline usually occurring after this. 
Fortunately for swine, alfalfa is rich in protein, built up largely 
from the nitrogen of the air. The nitrogenous fertility of the 
soil is thus indirectly increased through swine grazing. Alfalfa 
furnishes pasture early in the season as well as late; in central 
Iowa, from May 7 to November 25, a period of six and one-half 
months, or 198 days. In an ordinary year pasture will be avail­
able for practically six months out of the twelve. Drought does 
not affect alfalfa as it does clover, largely due to the deep root 
system of the alfalfa plant. Usually clover is hard and dry in 
August and September (see fig. I), while the alfalfa growing 
alongside is green, succulent and highly palatable.
Alfalfa, with its many advantages, is not without its disad­
vantages. Much care is needed in preparing the ground, in­
oculating and seeding to insure a stand. Our experimental 
alfalfa forage crops for hogs were secured by paying due atten­
tion to these essentials.
With young weanling pigs fed corn on alfalfa pasture they 
will gain more rapidly and require less feed for a hundred 
pounds gain if from 4 to 8% meatmeal or tankage (60% protein) 
or other protein supplements in proportion be fed than if com 
alone be depended upon. Bloating upon alfalfa pasture is com­
mon with cattle and sheep, but with hogs there is no danger. 
We have pastured hogs on alfalfa for a number of years and 
have never had any sickness from the forage. Alfalfa has al-
*This is on the basis following credit for the 3837.8 lbs. of hay cut from 
acre at $14.00 a ton, current rate that year. Manifestly, this exaggerates 
the cheapness of production on alfalfa. Assuming this acre to have yielded 
5 tons without hogs (the hogs, therefore, ate 10,000 lbs. less 3837.5 lbs., or 
6162.5 lbs.) we would have charged, then, to said hogs, in addition to the 
grain eaten 6162.5-10,000 of 1075, or $6,635. The hogs made 3109.44 lbs. of 
gain- on the acre; $6,635 divided by 31.0944 equals 21.34 cents, forage cost of 
100 lbs. gain. Grain cost for same gain equals $3,398? Corn at 50 cents a 
bushel and meat meal at $2.50 a hundred. Add to $3,398 the 21.34, and 
we have $3.61, cost of grain and forage for 100 lbs. gain. This puts two 
operations • in business on the alfalfa, namely, pork production and hay 
making.—J. M. E. ^
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Fig. 2. Alfalfa is a better late season pasture than red clover. The red 
clover (in foreground) was hard and dry August 7, while the alfalfa was 
green and luxuriantly growing.
ways promoted a healthy condition, the appetite of the hogs on 
alfalfa has been keen, and their coats have been sleek and smooth.
Heavy pasturing of alfalfa is detrimental. The number of 
animals allowed to graze should be regulated to allow two or 
three cuttings yearly. We cut our alfalfa at the time that the 
little buds at the base begin to shoot, which is early to the mid­
dle of June, and July and August. Frequent cuttings invig­
orate the stand and induce new growth. Overpasturing without 
cutting injures the crowns of the alfalfa plants. It is well not 
to cut the hog pasture after the middle of September, but rather 
leave the fall growth for winter protection. The third cutting 
we preserve and feed to the brood sows during the winter. 
Alfalfa hay and corn, as compared to corn alone, with us pro­
duces much heavier and stronger pigs at birth. “ To under, 
rather than overpasture alfalfa”  is a safe rule.
RESULTS W ITH  ALFALFA.
An acre of alfalfa pasture (lot IV, table V ), in conjunction with an 
average daily grain ration of 3.82 lbs. per hundred pounds live weight, 
carried 13.939 hogs, average weight 95 lbs., for 165 days, producing 
an average gain of .99 lbs. on each hog. With corn at 50 cents a 
bushel, the gains cost $3.96 a hundred.
The returns of an acre show a net profit of $23.62 and $46.39 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 66.4 and 82 2 
cents. The pork accredited to an acre of alfalfa forage is estimated to 
be 623.22 lbs.
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TABLE V.— ALFALFA.
(Prom Commercial Seed.)
LOT, IV. SPRING PIGS OP 1900. Sown (Drilled) in Pall of 1908. (Area .9 Acre.) Crop Production Cost, $10.75 an Acre.
June 4, P. M., to Nov. 16, A. M., 19O9--105 Days.
Ear Corn Entire Period. One-tenth Meat Meal Oct. 8-Nov. 16, 39 Days only. Pull Peed of Grain Entire Period.
Periods
N
o.
 o
f h
og
s
N
o.
 o
f d
ay
s
In
iti
al
 w
ei
gh
t p
er
 h
og
!i
Pi
na
l w
ei
gh
t p
er
 h
og
 J
A
ve
ra
ge
 w
ei
gh
t p
er
 
ho
g 
du
rin
g 
pe
ri
od
To
ta
l g
ai
n-
al
l h
og
s
H
H
M
H
i 
’ ■
 î \
A
ve
ra
ge
 d
ai
ly
 g
ai
n 
pe
r h
og
Sh
el
le
d 
co
rn
 e
at
en
 
of
f t
he
 c
ob
 (
To
ta
l)
M
ea
t m
ea
l e
at
en
 
(T
ot
al
)
A
ve
ra
ge
 d
ai
ly
 sh
el
le
d 
1 
co
rn
 e
at
en
 p
er
 h
og
 j
A
ve
ra
ge
 d
ai
ly
 m
ea
t 
m
ea
l e
at
en
 p
er
 h
og
A
ve
ra
ge
 d
ai
ly
 c
on
­
ce
nt
ra
te
s 
ea
te
n 
pe
r 
10
0 l
bs
. l
iv
e 
w
ei
gh
t Grain Required for 
a Hundred Pounds 
Gain
Total cost3 of a 
Hundred Pounds 
Gain—MeatMeal 
$2.50 cwt.
Sh
el
le
d 
co
rn
M
ea
t m
ea
l
To
ta
l s
he
lle
d 
■c
or
n 
an
d 
m
ea
t m
ea
l
Corn per Bushel
@ .40 @ .50 @ .60
June 4-June 18____ 10 14 33.4 40.6 37.0 72.0 m 206.2 None 1.47 None 3.98 286.4 None 286.42 $2.51 $3.03 $3.54June 18-July 16___ 215 28 37.6 55.3 46.5 205.0 .63 859.3 None 2.04 None 4.35 324.2 None 324.27 2.79 '3.37 3.95July 16-Aug. 13__~ 15 28 55.3 77.8 66.6 338.0 .80 966.0 None 2.30 None 3.45 285.8 None 285.80 2.51 3.02 3.53Aug. 13-Sept. 10___ 15 28 77.8 105.7 91.8 418.0 .99 1389.0 None 3.30 None 3.60 332.3 None 332.32 2.84 3.44 4.03Sept. 10-Oct. 8___ 10 28 112.0 147.4 129.7 354.0 1.26 1413.7 None 5.04 None 3.89 399.3 None 399.38 3.32 4.04 4.75Oct. 8-Nov. HI__ 10 28 147.4 192.1 169.7 447.0 1.60 1604.4 172.8 5.73 .617 3.73 358.9 38.66 397.58 4.00 4.64 5.29Nov. 5-Nov. 16___ 10 11 192.1 207.7 199.9 156.0 1.42 819.0 97.5 7.44 .886 4.16 525.0 62.50 587.50 5.78 6.72 7.66
JUne 4-Nov. 16____ 12.545 165 33.44 207.74 95.2 2050.0 .99 7257.7 270.3 3.50 .131 3.82 354.0 13.19 367.23 3.33 3.96 4.60I3.9391 31.8s 93.2s 2277.71 6064.11 300.31
RETURNS OP AN ACRE.
Por Crop Hog's @$5.00 Hogs @ $6.00 I Profit Hogs @ $5.00 Hogs @ $8.00 ] Por bu. Corn Hogs @$5.00 Hogs @ $6.00
Lot IV ------- -—  $34.37 $57.14 | Lot IV -------------- $23.62 $46.39 « L o t  IV . $.664 $ .822
Pork, accredited to forage (estimated) 623.22 pounds.
1Acre basis.
2Five extra pigs added June 18 to Sept. 10 because of heavy growth of forage. 
sCost of crop for a hundred pounds gain equals $ .472 (included).
410 pigs June 4-Nov. 16. 
s5 pigs June 18-Sept. 10.
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RAPE—DWARF ESSEX *
As a forage for hogs dwarf Essex rape is coming into quite 
general use. Results at the Iowa Experiment Station clearly 
demonstrate its merit.
There are two kinds, one known as summer or birdseed rape, 
and the other as the winter annual, or biennial rape. Dwarf 
Essex is a variety of winter annual rape which very seldom goes 
to seed in this climate, and must be sown every year to supply 
pasture. Rape seed is mostly imported from Holland and Eng­
land. Growers should insist on the dwarf Essex variety, be­
cause the birdseed rape is worthless for grazing purposes.
The returns from an acre of rape have been large in our trials. 
The yearly profits with com at 50 cents and hogs at $5.00 have 
ranged from $32.09 to $80.37, when the crop was seeded early 
in the spring and pastured until late fall. When it comes to 
net profits, rape stands well up toward the top.
RAPE HAS MANY ADVANTAGES.
The advantages of rape are many. Pasture may be secured 
at any time during the growing season, for the seed may he 
sown from early spring until late summer. We have sown it 
early in April and had pasture available the first week in June. 
It may he made to bridge over the dry months of July and 
August when blue grass is hard and unpalatable. Ordinarily, 
pasture will be ready within six to eight weeks after sowing. A 
comparatively long pasturage season of practically five to six 
months, from early June to late November is possible. The 
plants will keep growing until heavy frosts come, taking a 
severe freeze to wilt them. The hogs in our experiments have 
been kept upon rape, in two years out of three, until the middle 
of November. Seeding cost is small as not more than five to 
seven pounds of seed per acre is required, and if drilled, four 
will do. The price of rape seed in small lots, should not exceed 
eight cents, making the maximum cost per acre fifty-six cents. 
Rape is a rank and quick grower, which is in its favor, in that 
the heavy shade produced by the rape leaves smothers out weeds. 
.The rape plots in the three years of our work have been especially 
free from weeds of all sorts.
This forage plant yields heavily. In June, 1911, one of the 
hog rape plots yielded at one cutting 18 tons of green rape to an 
acre, determined by cutting and weighing six representative 
areas of eight square feet each, on the acre. In mixtures for for­
age crops rape blends well with oats, barley, clover or peas. A 
mixture of oats, clover and rape, or oats, peas and rape has been 
especially valuable at the Iowa station. Oats and rape, as well
*Of all our forages, rape is the most efficient, feeding value and quality 
alone considered, in balancing the corn ration. Chemical analyses and 
studies indicate this surprising fa c t ; the hogs prove it.—J. M. E.
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88 barley and rape, or rye and rape, are sown to some extent for 
swine grazing purposes.
Most soils will give a good account when sown to this forage. 
Land suited to corn production is very excellent for rape. Sandy 
land dries out too quickly and does not produce as rank and suc­
culent a growth as the heavier soils.
Drilling in rows six inches apart is the better way to seed 
rape. _ Some growers broadcast with very good results, but drill­
ing gives a much more uniform stand and better subsequent 
growth. Planting in rows twenty-four to thirty inches apart and 
cultivating two or three times in the season is practiced on a few 
farms. A  little seed is thus sdfted, and moisture better con­
served. I f  land is foul with weeds, and inclined fo dry out or 
bake badly, the cultivation should be profitable. All three meth­
ods have been tried at Ames and although no comparative figures 
are available, observation leads to preference for the ‘ i drill in 
six inch rows”  method of seeding.
If something happens in the management of the farm that 
hogs will not be available to turn upon the rape it may be 
pastured with sheep or even cattle to good advantage.
DISADVANTAGES OF RAPE.
The chief disadvantage with rape is that it has to be seeded 
every year, r The low cost of seed and seeding somewhat counter­
balances this objection, however. Some farmers have had dif­
ficulty in getting the hogs to eat rape, but we have never had 
any such trouble. The hogs will eat the rape, and soon learn to 
relish it, if they are turned on it and allowed no other green 
feed. Rape is ordinarily equally as palatable to hogs as medium 
red clover. In 1911 a bunch o f hogs which had the run of both 
clover and rape at free will, showed unmistakable preference for 
the rape. Wet and dewy rape may cause sores and blisters upon 
thm haired or white hogs, but we have not experienced such dif­
ficulty with our swine. Rape must be used as either a grazing 
crop or for soiling purposes, as it does not cure well. Presum­
ably it contains too much moisture for silage purposes.
How should rape be pastured ? The hogs should not be turned 
on until the plants are at least 10 to 12 inches high,— better still, 
1 1 to 14 inches. Heavy stocking should be avoided. The rape 
should never be eaten so closely as to leave the bare stalks re­
maining. When it is pastured down to four or five leaves to the 
stalk the animals should be taken out to give the rape a chance 
to recuperate. Under no circumstances should the hogs be al­
lowed to remain until only the terminal bud remains, because 
when this is bit off, as it will be under these conditions, the plant 
is severely set back. The plan we have followed is to turn on 
pigs enough to allow the growth to keep ahead of the appetite.
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In the fall, when cool, frosty weather threatens, or about Octo­
ber 20, it is wise to stock the rape field to its limit and have the 
forage all eaten before the freezes wilt it down and make it 
worthless. ■ / ■ A ! |i\ (;■ f
An unusually good appearance has been presented through­
out the grazing season by the rape pastured hogs in our experi­
ments. They have been very healthy and thrifty. Their coats 
have been sleek and glossy, which may possibly be attributed to 
the fact that the rape plant is exceptionally rich in sulphur and 
protein, important constituents of hair; and further to the suc­
culence of the plant, which would tend to keep the digestive sys­
tem in good tone.
SUPPLEMENTS FOR RAPE.
Shall we supplement corn with protein when feeding it to 
hogs upon rape? Ordinarily, we find that ear corn plus 1-20 to 
1-15 meat meal has given very excellent results if the animals are 
not too heavily fed upon corn. Our observations would indicate, 
however, that when the animals are very heavily fed upon corn, 
as much as 5% meat meal* (or some other supplement containing 
as much protein) should he fed in order to give best results. 
Rape runs especially high in calcium and protein. An analysis 
(table L) run in 1909 upon rape, clover, and alfalfa showed that 
rape, when figured on the water free basis, contained 23.04% 
protein as compared to 15.22% for alfalfa and 19.05% for 
medium red clover. Rape fortunately contains 35 to 50% less 
crude fibre than does red clover. The protein content of rape 
would indicate that it should be handled somewhat the same as 
clover or alfalfa. However, rape is very succulent, containing as 
much as eighty to ninety pounds of water in a hundred pounds 
of the green plant; alfalfa and clover in the growing stage con­
tain only about 75% moisture. To get an equal amount of dry 
matter, the hog on rape must eat practically one and a half to 
two and a half times as much forage, by weight, as the hog on 
alfalfa or clover. This may explain why rape may need more 
concentrated protein supplement than the leguminous pastures, 
alfalfa and clover.
RESULTS W IT H  RAPE.
An acre of early May sown rape pasture (lot VI, table V I), in con­
junction with, an average daily grain ration of 3.89 lbs. per hundred 
pounds live weight, carried 16.666 hogs, average weight 68 lbs., for 
147 days, producing an average daily gain of .81 lbs. on each hog. 
With corn at 50 cents, a bushel, the gains cost $3.63 a hundred.
The returns of an acre show a net profit of $27.50 and $47.47 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 74.9 and 93.0 
cents. The pork accredited to an acre of rape forage is estimated to 
be 666.48 lbs.
*1912 and 1913 pigs on rape pasture showed clearly that rape requires 
very little protein supplement— not more than 5 per cent ordinarily on the 
meat meal basis.— J. M. E. July, 1914.
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TABLE VI.— RAPE (D W ARF E S SE X ).
LOT VI. SPRING PIGS OP 1900. Sown (Broadcast) May 4. (Area .9 Acre.) Crpp Production Cost, $9.20 an Acre.
June 23, P. M.,to Nov. 17, A. M ., 1909—147 ¡Days.
Ear Com Entire Period. One-tenth Meat Meal Oct. 13-Nov. 17—35 Bays Only. Pull F'eed of Grain Entire Period.
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July
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Oct.
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23-July 21___
21-Aug. 18----
18-Sept. 15__
15 28 25.8 34.3 30.1 127.0 .30 516.0 None 1.23 None 4.08 406.7 None 400.77 $3.36 $4.09 $4.82
15 28 34.3 42.9 38.6 129.0 .30 654.3 None 1.55 None 4.0S 507.2 None 507.26 4.08 4.99 5.90
15 28 42.9 66.2 54.5 349.0 .83 813.4 None 1.93 None 3.55 233.0 None 233.08 2.12 2.54 2.96
15-JOct IS _ 15 28 66.2 95.5 80.8 440.0 1.04 1162.5 None 2.76 None 3.42 264.2 None 264.22 2.35 2.82 3.29
15 28 95.5 140.4 118.0 674.0 1.60 1815.2 212.6 4.32 .506 4.09 269.3 31.54 300.87 3.17 3.65 4.14
10-NoV. 17— 15 7 140.4 145.6 143.0 78.0 .74 603.9 71.9 5.75 .684 4.49 774.3 92.18 866.49 8.29 9.67 11.06
June 23-No v. 17— 15
I6.6661
(47 25.8 145.6 68.1 1797.0 
1996.61
.81 5566.1
6I84.61
284.5 
316.I1
2.52 .129 3.89 309.7 15.83 325.58 3.07 3.63 4.18
RETURNS OP AN ACRE.
Fdr Crop Hogs @ $5.00 Hogs @ $0-00 I Profit Hogs @ $5.00 Hogs @ $6.00 ] For bu. Com
Lot VI _________ $36.70 $56.67 I Lot VI -  -— —  $27.50 $47.47 l Lot VI
Pork accredited to forage (estimated) 666.48 pounds.
rAcre basis.
2Cost of pork for a hundred pounds gain, $ .461 (included).
Hogs @$5.00 
$ .749
Hogs @ $6.00 
$ .930
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OATS, MEDIUM BED CLOVER AND RAPE.
A mixture of common field oats, medium red clover, and dwarf 
Essex rape has proven to be a very acceptable forage. In 1909 
the cheapest pork was produced upon oats, clover and rape for­
age, the cost of the pork with corn at 50 cents a bushel being 
$3.56 a hundred. The early sown rape comes next with a cost 
of $3.63 and then clover with a cost of $3.69 a hundred. It so 
happens that the 1909 trial was the only one in which this crop 
was tried with spring pigs. It is a toss up as to which is the bet­
ter mixturé for hogs over 125 lbs. in weight, oats, clover and 
rape, or oats, Canadian field peas and rape. One year the oats, 
peas and rápe were in the lead, while in another year the oats, 
clover and rape proved better. The mixture given, however, is 
worthy of a trial as a hog forage.
A  variety of plants in a forage for hogs is desirable because 
if the crops are rightly chosen a large yield is possible, and the 
mixture has a greater palatability, in that the hogs may choose 
their feed somewhat at will. The oats and rape in this forage 
take the lead in growth and furnish early feed. The oats head, 
some o f the grains ripen, and later drop to the ground to pro­
duce fall growth. The rape, if not too heavily pastured, persists 
throughout the year. The clover usually comes on toward the 
latter part of favorable seasons, and if the rape is eaten down, 
grows well and furnishes considerable pasture. I f the season 
is very dry the clover will suffer. In 1911 the clover was prac­
tically all killed very early, because of the drouth. Therefore, 
the fall pasture consisted of oats mostly, the rape having been 
eaten close. Oats and rape without the clover is used by some 
hog men, making a very excellent forage. A  good clover growth 
with this mixture is uncertain, because of the adverse conditions 
offered by the rapidly growing oats and heavy foliaged rape. In 
the year 1911, however, we had a crop of clover hold over from 
such a mixture sown in the spring of 1910.
OATS REQUIRE SUPPLEMENT.
Oats is a carbohydrate forage and if rape and clover were not 
grown with it considerable protein supplement would be re­
quired to obtain best results. The greater the growth of rape 
and clover, however, the less supplement will be required. Ordi­
narily with spring pigs 1-20 to 1-15 meat meal is enough upon 
this mixed crop, where the hogs are intended to be grown for 
some time before fattening. For the most part the pasture from 
this mixture will be rape, the oats coming next in quantity and 
clover last. At certain periods the crop had best be handled as 
an ordinary rape pasture. Oats may be replaced in this com­
bination by barley. Our observations have been that hogs, as a 
rule, prefer barley to oat forage. In selecting either oats or
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Fig. 3. Oats, clover and rape hogs when grazing season closed. (Lot VII, 
1909.) This, forage mixture is a most economical pork maker when good 
moisture conditions prevail.
barley a late maturing sort is desirable in order to secure as 
long a season of green pasture as possible.
The rate of seeding is somewhat arbitrary, but upon the 
ordinary 50 bushel corn lands, upon which we have been work­
ing, a mixture of oats, 1-3 to %  bushel, clover 7 to 10 lbs., and 
rape 2 to 4 lbs. to the acre will be quite satisfactory. On the aver­
age we recommend that less than a half bushel of oats, 8 lbs. of 
clover and 3 lbs. of rape be sown on an acre. The oats and rape 
furnish cheap seeding, but the clover is somewhat expensive. I f 
oats and rape are sown alone, without the clover, sow %  bushel 
of oats and 4 lbs. of rape to an acre. Seeding may be made at 
oats sowing time. I f late frost comes, it sometimes wilts the rape 
considerably, but in ordinary years we have had little difficulty 
in this respect.
RESULTS W ITH  OATS, CLOVER AND RAPE.
An acre of oats, clover and rape pasture (lot VII, table V II), in 
conjunction with an average daily grain ration of 3.62 lbs. per hundred, 
live weight, carried 16.666 hogs, average weight 80 lbs., for 147 days, 
producing an average daily gain of .914 lbs. on each hog. With corn 
at 50 cents a bushel, the gains cost $3.56 a hundred.
The returns of an acre show a net profit of $32.30 and $54.70 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  
tushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 76.6 and 
95 cents. The pork accredited to an acre of oats, clover and rape 
forage is estimated to be 795.41 lbs.
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TABLE VIL— OATS, MEDIUM RED CLOVER AND RAPE.
LOT VII. SPRING PIGS OP 1909. Sown (Drilled) May 4. (Area .9 Acre.) Crop Production Cost, $10.91 an Acre.
June 23, P. M., to Nov. 17, A. M., 1909—147 (Days.
Ear Corn Entire Period. One-tenth Meat Meal Oct. 13-Nov. 17, 35 Days Only. Pull Feed of Grain Entire Period.
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® Total Cost1 of a Hundred Pounds 
Gain—MeatMeal 
$2.50 ewt.
Corn
@.40
per B 
@ .50
ushel
@.60
June 23-July 21___ 15 28 25.8 42.0 33.9 244.0 .58 528.3 None 1.25 None 3.70 216.5 None 216.54 $2.04 $2.42 $2.81
July 21-Aug. 18___ 15 28 42.0 57.1 49.6 226.0 .53 732.4 None 1.74 None 3.51 324.1 None 324.19 2.80 3.39 3.97
Aug. 18-Sept. 15- Ü 28 57.1 82.0 69.5 373.0 .88 1066.1 None 2.51 None 3.61 .283.1 None 283.15 2.51 3.02 3.53
Sept. 15-Oct. 13__ 15 28 82.0 111.5 96.7 443.0 1.05 1345.6, None 3.20 None 3.31 303.7 None 303.75 2.66 3.20 3.75
Oct. 13-Nov. 10__ 15 28 111.5 154.4 '132.9 643.0 1.53 1858.0 217.1 4.42 .517 3.71 288.9 33.76 322.73 3.39 3.91 4.43
Nov. 10-No v. 17__ 15 7 154.4 160.2 157.3 87.0 .82 603.9 71.9 5.75 .684 4.09 694,2 82.64 776.85 7.52 8.76 10.00
June 23-No v. I7___ 15 147 25.8 160.2 80.4 2016.0 .91 6124.7 289.0 2.77 .131 3.61 303.8 14.34 318.14 3.02 3.56 4.11
I6.6662 2240.02 6805.22 321.I2
RETURNS OF AN ACRE.
For Crop Hogs @ $5.00 Hogs @$6.00 Profit Hogs @ $5.00 Hogs @$6.00 For bu. Corn Hogs @$5.00 Hogs @$6.00
Lot V I I _____ ;__ $43.21 $85.61 Lot VII j _______  $32.30 $54.70 Lot VII ------------  $ .766 $ .950
Pork accredited to forage (estimated) 795.41 pounds.
iCost of crop for a hundred pounds gain, $ .487 (included).
2Acre basis.
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OATS, CANADIAN FIELD PEAS AND RAPE.
The three common crops, oats, Canadian field peas and dwarf 
Essex rape, when sown together make a very palatable and suc­
culent forage. The combination of a comparatively cold-loving, 
hardy legume, such as the Canadian field pea, when planted 
with a cool season cereal, such as oats, and strong, quick grow­
ing, succulent dwarf Essex rape, makes a very excellent crop 
that may be sown early in the season to provide quick spring 
pasture. Eape, occupying as it does a place among the high pro­
tein yielding crops, is excellently adapted to the combination. 
One of our plots in June, 1911, yielded green forage at the rate 
of 21 tons to the acre, at one cutting. Of course the hogs cannot 
eat all of this because of coarseness, but sheep could.
The Canadian field pea, as a hog crop, is worthy of a place 
in Iowa animal husbandry. This legume is a favorite in Minne­
sota, "Wisconsin and other northern states. Canada, especially, 
prizes the field pea and harvests yearly a large crop. Being a 
cool weather plant it is especially adapted to seeding for an 
early spring pasture. In northern Iowa the pea will do better 
than in the southern part of the state. In the central portion, 
near Ames, this crop alone does not pay. In combination with 
oats it makes a good hay crop, with oats and rape a fairly good 
pasture for hogs.
The Canadian field pea is not to be confounded with the cow 
pea, which is in its glory in about the latitude of Missouri.
THE ADVANTAGES OP PEAS.
As a protein yielder the peas are especially valuable. I f  al­
lowed to ripen the shelled peas contain over half as much 
digestible protein as oil meal. Analyses in June, 1909, of an 
oats, clover and rape mixture, with oats, peas and rape, showed 
the former to contain 13.51 lbs. of protein in 100 lbs. of dry 
matter, and the latter, 17.63 lbs. (see table L ). As taken from 
the field, the pea mixture contained 2.63% protein, while the 
elover mixture contained 2.08; the amount of water in these 
two field samples being practically the same, or 85%. Ordinarily 
peas will yield more protein per acre than any common cereal 
crops. While the peas are in pod it is not ordinarily advisable 
to use any nitrogenous supplement in the grain ration as the 
hogs will eat enough of the pods to balance up their ration.
Peas regenerate the soil. They furnish much humus and add 
nitrogen to the land. The grain erops following peas are usual­
ly much improved because of the beneficial effects of the pea 
forage. When this forage is “ hogged-down”  the enrichment 
of the land in humus and nitrogen is not hindered to any ap­
preciable extent, but rather improved as corn grain is best fed 
in addition to the forage.
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A  good oat soil, especially the clay, will give good account of 
itself when sown to peas. Early seeding is preferable to late 
seeding. Our heaviest'growth was secured when the peas were 
planted from two to four inches deep, and on fall plowing. A  
recommended plan in sowing a pasture mixture of which peas 
is a constituent, is to drill or broadcast the peas first alone 
upon the land, plowing them under about four inches; four 
to eight days later sow the remaining crops in the ordinary 
way. Seeding the entire mixture of oats, peas and rape, at 
one drilling has been practiced by us with most excellent re­
sults. The single drilling saves time and labor, and gives satis­
faction with us.
Canadian field peas are highly palatable. When the seeds 
are in the pod the hogs are especially fond of them. The 
pods are sweet and luscious, while the leaves are quite palatable 
and succulent.
In growth the field pea resembles the garden pea, to which 
it is closely related. The pods begin to form with us in about 
seven to nine weeks, depending upon the variety, and are 
well filled usually in about eight to ten weeks. On the average 
the pods are usually all eaten from three to six weeks after 
they form. The vines of the Canadian field pea, being inclined 
to lodge, are much better taken care of when oats are sown in 
the mixture, because they will twine about the oat plant which 
keeps them off the ground. This trellised effect, in addition 
to variety, is another of the advantages o f sowing oats in the 
mixture; some of the vines reached a length of seven to nine 
feet. The hogs are quite fond of the leaves, before they be­
gin to dry up. The rape comes on well after the peas fail.
THE VARIETIES TO CHOOSE.
The varieties of Canadian field peas used will vary somewhat 
with the location of the grower. However, in Iowa, the white 
Canadian field pea or Golden Vine does very well. The white 
pea is easily procurable from most of the seed houses. One 
year we used a mixture o f the white and blue peas with satis­
faction.
The rate of seeding, when the peas are in combination with 
oats and rape, will vary from %  to 1%  bushels of peas, %  to 
1 y2 bushels of oats and 2 to 4 pounds of rape' to an acre. Our 
observations to date, would lead us to recommend for an acre 
of hog pasture 1 bushel of peas, 1 bushel of oats and 3 pounds 
of rape. Should early spring indications point to a dry sea­
son, it may be advisable to decrease the oats and peas somewhat, 
and increase the rape accordingly. The oats and peas require 
considerable moisture early in The season when maturing the 
grain, and during a very dry summer are inclined to leave
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TABLE V ili .— OATS. CANADIAN FIELD PEAS AND RAPE.
LOT VIII. SPRING PIGS OP 1900. Sown (Drilled) May 4. (Area .9 Acre.) Crop Production Cost, $13.46 an Acre.
June 23, P. M., to Nov. 17, A. M., 1900, 147 Days.
Ear Corn Entire Period. One-tenth Meat Meal Oct. 13-Nov. 17—35 days only. Pull Peed of Grain Entire period.
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Hundred Pounds 
Gain—Meatmeal 
$2.50 cwt,
Com per Bushel
ffi .40 &  .50 <® 60
June 23-Jhly 21__ 15 28 25.8 40.6 33.2 222.0 .52 528.3 None 1.25 None 3.78 238.0 None 238.00 $2.34 $2.77 $3.19
15 28 40.6 52.4 46.5 177.0 .42 742.4. None 1.76 None 3.80 419.4 None 419.48 3.63 4.39 5.14
Aug. 18-Sept. 15__ 15 28 52.4 73.2 62.8 313.0 .74 1056.1 None 2.51 None 4.00 337.4 None 337.43 &.05 3.65
Sept 15-Oct. 13... 15 28 73.2 101.5 87.4 424.0 1.00 1345.6 None 3.20 None 3.66 317.3 None 317.38 2.91 3.47 4.04
15 28 101.5 145.3 123.4 657.0 1.56 1856.4 217.0 4.42 .517 4.00 282.5, 33.04 315.60 3.49 3.99 4.50
Ñov. 10-No V. 17— 15 7 145.3 152.0 148.6 100.0 .95 603. & 71.9 5.75 .684 4.33 603.9 71.90 675.86 6.75 7.83 8.91
June 23-Nov. 17___ 15 147 25.8 152.0 74.3 (893.0 .85 6133.0 289.0 2.78 .131 3.91 323.9 15.27 339.25 3.33 3.91 4.49
I6.6661 2103.3a 68I4.41 321.I1,1
RETURNS OP AN ACRE.
Por Cron Hogs @ $5.00 Hogs @ $6.00 | Profit Hogs @ $5.00 Hogs @ $3.00
Lot V in  _  $36.29 $57.32 ] Lot V III _________  $22.83 $43.86 I
Pork accredited to forage (estimated) 657.10 pounds. 
iCost of crop for a hundred pounds gain, $ .640 (included).
2Acre basis.
Por bu. Corn 
Lot VIII -----
Hogs @ $5.00
$ .688
Hogs @ $6.00 
$ .861:
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too little moisture for the good of the volunteer oats and rape, 
remaining. *
RESULTS W ITH  PEAS AND RAPE.
An acre of oats, Canadian field peas and rape (lot VIII, table V III), 
in conjunction with an average daily grain ration of 3.92 lbs. per 
hundred lbs., live weight, carried 16.666 hogs, average weight 74 lbs., 
for 147 days, producing an average daily gain of .86 lbs. on each hog.
With corn at 50 cents a bushel, the gains cost $3.91 a hundred.
The returns of an acre show a net profit of $22.83 and $43.86 when 
corn is worth 50, cents and hogs,, respectively, $5.00 and $6.00. A  
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 68.8 
and 86.1 cents. The pork accredited to an acre of oats, field peas and 
rape forage is estimated to be 657.10 lbs.
LATE RAPE (Sown in July).
To have a plant that will supplement early spring crop fail­
ures is often necessary. Hardly a year passes but what an 
emergency forage becomes necessary for some reason. No for­
age crop for hogs is better adapted for this emergency than 
rape. Other crops, such as soy beans, cow peas, sorghum, rye 
and oats, are used to a considerable extent, but nevertheless, 
rape is a standby.
The late rape sown in 1909 was broadcasted and harrowed in 
on July 5. The hogs were turned on pasture less than a month 
later, or on August 4, with excellent results.
An acre of late rape pasture (lot IX , table IX ) , in conjunction 
with an average daily grain ration of 4.79 lbs. per hundred, live weight, 
carried 18.75 hogs, average weight 139 lbs., for 104 days, producing 
an average daily gain of 1.36 lbs. on each hog. With corn at 50 cents a 
bushel the gains cost $3.95 a hundred.
The returns of an acre show a net profit of $27.72 and $54.24 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 66.6 
and 82.5 cents. The pork accredited to an acre of the late rape forage 
is estimated to be 633.94 lbs.
COMPARISON OF 1909 FORAGES PASTURED WITH 
SPRING PIGS. (See table X .)
The comparative merit of forage crops is dependent upon a 
number of variable factors, Manifestly, a pasture which lasts 
far six months is much more valuable than one which furnishes 
feed for only three months. Although the cost of gains may 
be less on the short period pasture, the total profit is not neces­
sarily greater than where the grazing season is longer, but 
the gains somewhat more expensive. For instance, if the three 
months pasture produces 1000 lbs. of pork at a cost of $3.00 
a hundred when pork sells at $5.00, this leaves a net profit of 
$2.00 a hundred, or $20.00 for the pasture. The crop furnish­
ing pasture for six months, it may be assumed, would produce
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TABLE IX .— RAPE (DW ARF E SSE X ).
LOT IX. SPRING PIGS OF 1909. Sown (Broadcasted) July 5. (Area .8 Acre.) Crop Production Cost $9.20 an Acre.
Aug. 4, P. M., to Nov. 16, A. M., 1909—104 Pays.
Ear Com Entire Period. One-tenth Meat Meal Oct. 8-Nov. 16, 39 Pays only. Full Feed of Grain Entire Period.
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Aug. 4-Aug. 13.—  
Aug. 13-Sept. 1 0 -  
Sept. 10-0ct. 8----
15 9 70.4 78.3 74.4 118.0 ‘ .87' 346.0 None 2.50 None 3.44 293.2 None 293.29 $2.43 $2.97 $3.49
15 28 78.3 115.2 90.7 553.0 1.31 1502.2 None 3.57 None 3.69 271.0 None 271.65 2.29 2.78 3.26
15 28 115.2 157.8 130.5 640.0 1.52 1982.4 None 4.72 None 3.45 309.7 None 309.75 2.50 3.12 3.67
15 28 157.8 199.9 178.9 031.0 1.50 2458.0 256.3 5.85 .610 3.61 389.0 40.62 430.27 4.15 4.85 5.55
Nov. 5-Nov. 16—— 15 11 199.9 211.8 205.9 179.0 1.08 1179.3 135.9 7.14 .824 3.87 658.8 75.92 734.78 6.95 8.13 9.31
Aug. 4-Nov. 16---- 15
I8.751
104 70 X 2ll.b 139.1 2121.0 
2651.21
1.30 7468.7 
9335.91
392.2
490.21
4.7b .251 3.62 352.1 18.49 370.62 3.32 3.95 4.58
RETURNS OF AN ACRE.
For Crop Hogs @ $5.00 Hogs @ $6.00 f Profit Hogs @ $5.00 Hogs @ $8.00 | For bu. Corn Ho%s ^ f 5-00 Hof s @ $6,0°
Lot IX . . . . . ____ - $30.92 $63.44 I Lot IX ______ L - $£¡7.72 $54.24 I Lot I X --------------- $ :606 $ .825 -
Pork accredited to forage (estimated) 683.94 pounds.
1Cost of crop for a hundred pounds gain $ .347 (included).
2Acre basis.
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TABLE X — FORAGE TRIALS OF 19C9.
(Summarized.)
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SPRING PIGS OF 1909 ON FORAGE.
I. Blue Grass and Timothy-------
.9 A. June 4-Nov. 16, ’09—
12.645
13.9391
165 33.5 77.1 1496.0
1662.21
.72 2.74 .095 3.68 380.2 13.08 393.32 $4.09 $15.23 $ .614 378.27
II. Clover, Medium Red ________
.9 A. June 4-Nov. 16, ’09—
III. Clover, Medium Red I  _____
.9 A. June 4-Nov. 16, ’09—
12.545
13.9391
165 33.4 103.9 •2225.0 
2472.21
1.07 3.65 .125 3.63 340.0 1J.65 351.66 3.69 32.34 .716 765.42
12.545
13.9391
165 33.4 103.6 2219.0 
2465.51
1.07 3.66 .132 3.66 342.2 12.30 354.55 3.73 31.34 .708 742.12
IV. Alfalfa (Commercial) -----------
.9 A. June 4-Nov. 16, ’09—
12.545
13.93911
165 33.4 95.2 2050.0
2277.71
.99 3.50 .131 3.82 354.0 13.19 367.23 3.96 23.62 .664 623.22
VI. Rape, Early (May sown)-------
.9 A. June 23-Nov. 17, ’09—
15.000
16.6611
147 25.8 68.1 1797.0 
1996.61
.81 2.52 .129 3.89 309.7 15.83 325.58 3.63 27.50 .749 666.48
' VII. Oats, Clover and Rape -------
.9 A. June 23-Nov. 17, ’09—
15.000
16.6611
147 25.8 80.4 2016.0 
2240.01
.91 2.77 .131 3.61 303.8 14.34 318.14 3.56 32.30 .766 795.41
VIII. Oats, C. F. Peas and Rape—  
.9 A. June 23-Nov. 17, ’09—
15.000
1 6 . m 1
147 25.8 74.3 1893.02103.31
-.85 2.78 .131 3.91 323.9 15.27 339.25 3.91 22.83 .688 657.10
IS. Rape, Late (July sown)--------
.8 A. Aug. 4-Nov. 16, ’09—
15.000
18.751
104 70.4 139.1 2121.0
2651.21
1.36 4.78 .251 3.62 352.1 18.49 370.® 3.95 27.72 .666 633.94
deduced to acre basis. All other figures excepting where two are given, answer for either actual area or acre basis.
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twice as much pork, or 2000 lbs., at a 50 cent increase in cost 
or $3.50 a hundred. This would leave a net profit of $1.50 on 
each hundred pounds of pork produced, or a total profit ot 
$30 00 Thus, although the gams were more expensive on the 
latter pasture, the total profits were greater, due to the in­
creased amount of pork produced because of the long leason 
of green feed. The higher the selling price of the hogs, the 
greater the relative net profit on the long time pasture. No one 
basis may be considered as being absolute in making compari­
sons between forage crops. It is well in all cases to adapt the 
experimental figures to local farm conditions. . ,
The comparative profit in forage as influenced by variable
factors is illustrated in table X I. ,, , .
Oats, clover and rape pasture when considered upon the basis 
of the total cost of a hundred pounds of gain, ranks first among 
the crops tested during the year. However, figuring upon the 
basis of net profit per acre with corn at 50 cents and hogs a 
$5.00, one of the medium red clover lots leads with as
compared to $32.30 for the oats, clover and rape. Although the 
cost of gain on early rape was $3.63 a hundred, ranking secon 
in this respect, the net profit per acre on the basis given was 
only $27.50, or fourth in rank. Both of the clover lots, a - 
though making a more expensive gain than the rape, made 
enough more gain to bring the total net profit above the rape, 
or to $32.34 and $31.34, respectively. Carrying the matter 
further, the higher the selling price of the hogs the greater e
TABLE XT.— COMPARATIVE PROFIT IN  FORAGE CROPS DE­
PENDS UPON TOTAL GAIN, COST OF GAIN AND  
SELLING PRICE OF HOGS.
(Crops of 1909 Arranged in Order of “ Cost of a Hundred Pounds G a in " -LowestFirst)
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VII. Oats, Clover and Rape ------- 2240.0 Ä 3.56 $ 32.30 $ 54.70 $ 77.10
VI. Rape, early __--------------------» — 1906.7 3.63 27.50 , 47.47 67.43
II. Clover Med. Red ----------------- 2472.2 3.691 32.34 57.07 81.80
m . Clover, Med. Red ----------------- 2465.6 3.73 31.34 56'.00 80.66
VIII. Oats, Peas and Rape ----------- 2103.3 3.91 22.83 43.86 64.89
IX. Rape, late __________________ 2651.2 3.95 27.72 54.24 80.75
IV. Alfalfa _______ -______ _ 2277.8 3.96 23.62 46.39 69.17
I. Blue Grass and Timothy ------- 1662.2 4.09 15.23 31.85 48.47•
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relative profit in those lots where the largest amount of pork 
was produced.
On the basis of net profit of an acre, with corn at 50 cents 
and hogs at $7.00, the crops rank as follows:
Lo
t N
o.
FORAGE
Cost of 100 
Pounds Gain- 
Corn at 50c
Net Profit of An 
Aero—Hogs at 
$7.00
$ 3.69 $ 81.80
3.95 80.75
3.73 80.66Ill •
3.56 77.10
Alfalfa ______________  ___ — — 3.96 69.17
VI. 3.63 67.43
3.91 64.89
I. 4.09 48.47
The cheapest gains are not necessarily the most profitable 
when considering the forage upon the acre basis. The two clover 
lots, when pork is selling at $7.00 and corn is worth 50 cents, 
along with the late rape lot, stand at the top of the list. A l­
falfa occupies a higher position when considered upon this basis 
than when judged from the standpoint of the cost of gain. It 
is interesting to note that blue grass and timothy remain at the 
bottom of the list, regardless of the method of comparison. In 
oher words, blue grass and timothy are clearly out-classed by 
every one of the other forages.
BLUE GRASS AND TIMOTHY OUTCLASSED AS A  HOG PASTURE.
A  blue grass and timothy conbination is relied upon con­
siderably for hog forage in Iowa, yet not only does it have a 
higher cost per hundred pounds gain than any other lot, but 
its net profit per acre is also less, whether the hogs sell for  
$5.00, $6.00 or $7.00. The relative profits upon the other 
crops increase over blue grass and timothy as the selling price 
of the hogs increases, simply because the amount of pork made 
upon the blue grass and thimothy is small as compared to 
the other forages. /  , ,
Blue grass and timothy produced only .723 lbs. daily gain 
during the period. The hogs did not relish the grass during 
July and August. Furthermore, their appetite was not so 
keen. The efficiency of blue grass forage would have been much 
increased if some protein supplement had been fed with the 
ear corn. That a high protein carrying forage crop benefits hogs 
is shown by the comparison between blue grass and timothy, on 
the one hand, and clover, alfalfa, rape and peas, on the other. 
Uniformly the rate of gain was increased and the requirement
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per hundred pounds was lessened when a high amount of 
protein was furnished by the forage crop.
It must not be forgotten that these pastures, especially the 
legumes, are comparatively rich in bone forming materials which 
go to make the framework of the hog. Calcium, in which corn 
is markedly deficient* runs high in the dry matter of alfalfa, 
clover, peas and rape. Where the hogs get considerable protein 
and ash from the forage, their appetites are stimulated, re­
sulting in a greater feed consumption, and a more rapid gain 
made with a lower outlay of feed for a hundred pounds increase. 
The hog man can profitably supplement his blue grass and 
timothy pastures with rape, alfalfa, and other standard forages.
THE SUPERIORITY OF MEDIUM RED CLOVER.
The showing made by medium red clover is not surprising, 
for its merit as a hog pasture has long been appreciated. The 
gains on medium red clover were made, taking an average of 
the two plots, at a cost o f $3.71 for a hundred pounds. This 
is 38 cents cheaper than blue grass. The net profit per acre 
averages $31.84, $56.53 and $81.23 when corn is worth 50 cents 
and pork respectively, $5.00, $6.00 and $7.00.
The mixture of oats, clover, and rape, as well as rape alone, 
made cheaper gains, but the clover, because of the large gain 
produced, returned a greater net profit, with hogs selling over 
$6.00. Medium red clover withstands the experimental test 
and gives results in accordance with the practical experience of 
swine men.
OATS, CLOVER AND RAPE RANK HIGH.
Oats, clover and rape rank very well in comparison with the. 
other crops tested and little more is to be said excepting that 
the mixture is adapted to swine.
RAPE MAKES GOOD SHOWING.
Dwarf Essex rape, both early and late sown, proved a very 
excellent forage crop. The late sown rape made an especially 
good showing, yielding good profits, especially when hogs were 
selling high. Early sown rape proved to be not quite equal 
to medium red clover, or to oats, clover and rape, in producing 
net profits per acre, but when it comes to the cost of a hun­
dred pounds gain, rape ranks easily second, with a low cost 
of $3.63. Early rape produces gains 36 cents cheaper than blue 
grass and returns a profit of $17.07, $22.85 and $28.63 more than 
blue grass when com costs 50 cents and hogs sell respectively 
for $5.00, $6.00 and $7.00.
ALFALFA COMPARED W ITH  CLOVER.
Although the results of this year are not as favorable to al- 
falfa as to clover, nevertheless the 1911* figures for alfalfa
*See pages 75» to 79a.
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should be studied as well as the 1910 data on clover, before 
drawing definite conclusions; on the average it will be found 
that alfalfa will be superior.
The alfalfa gains cost $3.96 as compared to $3.71 for clover. 
This is due to the extra seeding cost of alfalfa, as well as to 
the larger amount of grain required for a hundred pounds 
gain. The alfalfa hogs required 367.23 pounds of grain for a 
hundred pounds gain, while the clover hogs took only 353.11 
pounds, or practically 14 pounds less. This difference is com­
paratively small and might come within the range of experi­
mental error.
A  possible reason why the clover was superior to the alfalfa 
in 1909 is shown by the chemical analysis of these two crops 
in the latter part of June. Ordinarily, alfalfa runs considerably 
higher in protein than medium red clover. The analysis for 
1909, (table L j however, shows the clover to contain the more 
protein in the dry matter. The comparative analyses follow :
TABLE X II— RELATIVE COMPOSITION OF ALFALFA AND  
CLOVER, 1909. W ATER FREE BASIS.
Clover Alfalfa
1>»* 19.05 15.22
39.65 . 34.18
. 29.70 40.25
2.52 1.70
9.09 8.65
Ratio of Protein to 'Carbohydrate Equivalent, equals 1 to------------ 3.94 5.14
The clover and alfalfa were both sampled June 24. The clover 
was about one-half in bloom; the alfalfa was about eight to 
nine inches high, and the sample taken would represent what is 
ordinarily termed as second cutting alfalfa, the first cutting 
ordinarily coming about June 10. The clover contained 78.98% 
water and the alfalfa 73.11% when taken from the field, this 
relative moisture content indicating that the stage of growth 
is quite comparable.
That the protein should run practically 24% higher in the 
dry substance of clover than in alfalfa is somewhat out of the 
ordinary. Usually alfalfa runs considerably higher in protein. 
A  sample taken September 13, 1911, shows a protein content 
of over 30% in the edible dry matter.
The better results secured upon the clover pasture may pos­
sibly have been due to its higher protein content, which would 
give it especial advantage in the early part of the feeding period 
when the ear corn was not supplemented by a nitrogenous con­
centrate. Considerably less of the green clover, with a ratio 
of one pound protein to every 3.94 pounds of carbohydrate
32
Bulletin, Vol. 12 [1914], No. 136, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss136/1
33“
equivalent, would be required to balance up a pound of corn 
than of alfalfa with a ratio of 1 :5.14. The ash in the clover 
ra^ sOmevvuaL higner anu tne crude hbre considerably less, both 
of which would tend to make the clover more valuable as a hog 
feed with ear corn.
During tne latter part of the season, the showing made by 
alfalfa was much better than that made by the clover, for the 
smipie reason-'that the former remained green up until the 
middle of November, while the clover was inclined to be some­
what dry and less, succulent from the middle of July on. That 
the piaeticai results, as judged from the amount of feed required 
for a hundred pounds gain, show unmistakably in favor of al­
falfa is well brought out in the summary table X III. A  com­
parison is made between the best clover plot (lot II, table III) 
and the alfalfa (lot IV, table Y ).
TABLE X III— ALFALFA COMPARED TO CLOVER. 
ALFALFA A MORE EFFICIENT FORAGE IN LATTER H ALF OF 
GRAZING SEASON.
PERIOD Feed Required for 100 Pounds Gain
Average Daily Gain 
per Hog
Best Clover Alfalfa Best Clover Alfalfa
June 4—June 18 _ ........ 248.46 286.42 .59 .51
June 18—July 16 259.34 324.27 . .79 .63
July 16—August 13 238.29 235.80 1.03 .80
August 13—September 10 _ 342.49 332.32 1.C6 .99
September 10—October 8 446.39 399.36 1.18 1.26
October 8—November 5 408.84 397.58 1.58 1.60
November 5—November 16 __ 593.20 587.50 1.38 1.42
Note carefully that from June 4 to August 13, the feed re­
quirement for a hundred pounds gain was less on the clover 
plot. From this time on, however, the alfalfa made the more 
economical gains.
Alfalfa clearly outranks blue grass and timothy, producing 
cheaper gain and greater net profit on an acre.
OATS, PEAS AND RAPE MAKE FAIR SHOWING.
The mixture of oats, peas and rape did fairly well in 1909, 
clearly outranking blue grass in the cost of gain as well as the 
net profit per acre. Gains on the mixture cost 4 cents less than 
on lafe rape and 5 cents less than on alfalfa on each hundred 
pounds. In net profit on an acre, with hogs at $5.00, the profit 
was $7.60 more than blue grass, and with hogs at $6.00, $12.01 
more.
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GENERAL SUMMARY.
The hog grower in need of a temporary crop will make no 
mistake in using rape; or oats, clover and rape; or oats, peas, 
and rape Judging from the 1909 results, the oats, clover and 
S u e  or the rape alone would be best. Clover is shown to be 
well ’adapted as a hog pasture A lf^ fa  w an e ^ L m t ^ p e - 
manent pasture. Blue grass and timothy is easily the least e 
ficient of all of the forages tested.
FORAGE TEST IN 1910.
BY JOHN M. EYVARD, H. H. KILDEE, W . J. KENNEDY.
The forage trials were continued in the year 1910. During the 
season eight plots were grazed, four with early spring pigs 
and four with fall pigs of the previous year. A  check lot was 
run with the fall pigs to compare the dry lot method of feeding 
with the forage system for older hogs.
The crops tested with spring pigs were dwarf Essex rape, 
medium red clover (two plots) and the yellow 
clover. All of the lots were fed ear com. One of the clover 
lots was fed a supplement, 1-10 meat meal, while the other was 
not in order to determine whether or not extra protein and 
ash’ is needed when corn is fed upon such a.pasture.9 Meat.meal 
1-10 was fed on rape the entire period, and on sweet clover the
^  The9 forages ^ med out with older hogs were oats, clover and 
rape; oats, vetch and rape; oats, Canadian field^peas^and rape; 
and oats and clover alternated with rape. All of the forage lots, 
as well as the check dry lot in which fall pigs of ^ e  previo 
year were used, received ear corn plus 1-15 meat meal, as t e
gr The R esults w ith the spring pigs and the older hogs are pre­
sented separately.
1910 TRIALS WITH SPRING PIGS O F  CURRENT YEAR. 
RAPE, DWARF ESSEX.
This year the rape seed was drilled in rows 24 inches apart, 
instead of broad casted, as previously, the crop was cultivated 
three times, increasing production cost over , broadcasting, 
cents per acre for each cultivation, or a total of $l.Sb. A  
cent saving in seed was made as only 2.5 pounds were tailed to 
the acre, making the net increase $1.15 per acre, or $10.35 as
C°  TheTr^e°was^not- pastured early, but allowed to make a good
growth before beginning the exPe5im ent..,STe®*“|2 ™ ac“ cfl April 4 and the pigs were not turned on until June 22, practical
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TABLE X I V — RAPE (DW ARF ESSE X).
(Cultivated three times.)
LOT VI. SPRING PIGS OF 1910. Sown (Seeded in Rows 24 inches apart) April 4. (Area .9 Acre.) Crop Production Cost $10.35 an Acre.
June 22, P. M., to Nov. 10, A. M., 1910—141 Days.
Ear Corn Plus One-tenth Meat Meal. Full Feed of Grain Last 85 Days Only.
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Jume 22-July £0___ 18 28 37.8 55.7 46.8 321.0 .63 579.5 67.7 1.15 .134 2.74 180.5 21.09 201.62 $2.15 $2.47 $2.79
20-Aug. 17__ 18 28 55.7 70 6 63.1 268.0 .53 575.2 67.2 1.14 .133 2.01 214.6 25.07 239.71 2.49 2.88 3.16
Aug. 17-Sept. 14_ 18 28 70.6 104.3 87.4 607.6 1.20 1494.5 174.6 2.96 .346 3.78 246.2 28.76 274.99 2.81 3.25 3.69
Sept. 14- Oct. 12— 18 .28 104.3 146.0 125.1 750.0 1.48 2158.3 250.1 4.28 .496 3.81 287.7 33.35 321.13 3.21 3.73 4.24
Oct. 12-Nov. 10.__ 18 29 146.0 193.5 169.7 - 855.7 1.63 3389.8 392.8 6.49 .752 4.26 396.1 45.90 442.03 4.31 5.02 5.73
June 22-No v. IO.... 18
20’
141 37.8 193.5 98.9 2801.7 
3113.01
1.10 8197.5
9108.3’
952.4
1058.2’
3.23 .375 3.64 292.5 33.99 326.58 3.27 3.79 4.32
RETURNS OF AN ACRE.
For Crop Hogs@$5.00 Hogs @ $6.00 I Profit - Hogs@$5.00 Hogs @ $6.00 I For bu. Corn Hogs@$5.00 Hogs @ $6.00
Lot VI _____$47.86 $78.99 J Lot VI _________ • $37.51 , $68.64 .1 Lot VI _------------ $.731 $.922
Pork accredited to forage (estimated) 730.63 pounds.
’ Acre basis.
2Cost of crop for a hundred pounds gain $ .332 (included).
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ly eleven weeks later. The hogs did well, making quite rapid 
and economical gains, which compared favorably with clover
gams.
RESULTS OF RAPE TESTS.
An acre of rape pasture (lot VI, table X IV ), in conjunction with an 
average daily grain ration of 3.64 lbs. per hundred, live weight, car­
ried 20 hogs, average weight 99 lbs., for 141 days, producing an average 
daily gain of 1.104 lbs. on each hog. With corn at 50 cents a bushel,
theThenreturns$ of 9an acre show a net profit of $37.51 and $68’84, 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A bushel 
cf corn fed to $5.00 and $6.00 hogs netted respectively, 73.1_ andi 9£2 
cents The pork accredited to rape forage is estimated to be 730.63 lbs.
MEDIUM BED GLOVER. TWO TRIALS.
The clover was of the third year’s stand, it having been seeded 
in the fall of 1908. Some extra seed was sown in 1909, and 
some of the clover made seed during the same year; consequently, 
the growth in 1910 was very good. The results secured are
comparable with those of other years. VTTT\ •
A  supplement was added to one clover lot (table X V I) m ad­
dition to the ear corn, while the other lot (table X V ) received 
the corn alone. There has been much need of data concern­
ing the advisability of supplementing clover pasture with a 
protein and ash supplement. The story told by these two plots 
is interesting and practical.
DOES CLOVER NEED A PROTEIN AND ASH SUPPLEMENT?
The question arises: shall we supplement ear corn that is fed 
on clover with protein when the clover is furnishing abundant 
pasture ? From June 22 to September 14, a period of 84 days, 
the clover pasture was excellent, furnishing all the forage the 
pigs wished. A  comparison of the lot fed ear corn alone (lot 7, 
table X V ) with the one supplemented with meat meal (lot 8, 
table X V I) shows that during this period of plentiful green 
feed (table X V III) the economy of adding the protein and ash 
supplement is dependent upon local market conditions.
The supplemented ear corn-clover pigs gained somewhat more 
rapidly than those on ear corn alone, or .765 lbs. as compared to 
.692 lbs. average daily gain on each pig. In other words, the sup­
plemented clover hogs gained during the period 1205 lbs., while 
the non-supplemented gained 1090 lbs. only. The feed required 
for a hundred pounds gain runs practically the same, being 
259 94 and 262.60 lbs., in favor of corn alone on clover. How­
ever, 27.47 lbs. of the 262.60 lbs. is the expensive meat meal, 
which costs $2.50 per hundred weight. The costs of gains, with 
corn at 50: cents per bushel, were $2.72 for corn alone, as com­
pared to $3.09 where meat meal was fed, a difference of 37 
cents.
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The comparative value of meat meal increases as the price of 
corn increases, other factors remaining the same. For instance, 
with corn at 40, 50 and 60 cents there is a respective spread of 
41, 37 and 32 cents in the cost of a hundred pounds of gain, 
showing that as corn tends to become high in price the economy 
of feeding meat meal is increased. The net profit of an acre 
with corn at 50 cents and hogs at $5.00 is $24.83 on the corn 
alone, clover and $23.01 on the corn, meat meal and clover. 
When hogs increase in price to $7.00, the net profit is in favor 
of the supplemented ration, or $47.11, as compared to $46.63. 
Summarizing, then, we find that within reasonable limits, as the 
price of corn and hogs increase meat meal is fed at a greater 
corresponding profit.
When the clover pasture becomes short there is no question 
but what the addition o f a protein and ash supplement pays 
when young hogs are being fed ; the appetite is stimulated and 
the ^ gains increased. From September 14 to November 10, a 
period of 57 days, the clover in both lots was eaten quite close 
and as compared to the period from June 22 to September 14, 
the amount of forage furnished was very small. The average 
daily gain upon the supplemented clover was 1.673 lbs. as com­
pared to 1.074 lbs. without the supplement. The feed required 
for a hundred pounds gain was also less where meat meal was 
fed, or 475.78 as compared to 382.30 lbs. One pound of meat 
meal actually saves 3.35 lbs. of corn. The cost of a hundred 
pounds gain was also lessened by the addition of the protein 
and ash supplement, or a comparison of $3.80 to $3.74; . $4.65 
to $4.35; and $5.50 to $4.96, when corn is worth, respectively, 
40, 50 and 60 cents a bushel. The net profit per acre, with 
corn at 50 cents and pork at $6.00, was $29.49 for the supple­
mented clover as compared to $15.47 where corn only was fed.
The lesson to be learned from these comparative figures is 
that when the clover or other leguminous forage becomes short 
and the amount of pasture furnished is small, the protein sup­
plement may be added with profit.
SUPPLEMENT INCREASES ACRE PROFIT.
A consideration of the entire feeding period on both of the 
clover plots demonstrates that although the cost of gains is 
somewhat higher with average prices when a supplement is fed, 
nevertheless, the profit per acre is considerably greater, due to 
the large amount of pork produced. When com is worth 40, 
50 and 60 cents, the costs of supplemented clover gains per hun­
dred are respectively, $3.31, $3.84 and $4.38, while the corn- 
clover gains cost only $3.05, $3.71 and $4.37. When corn is 
worth 60 cents the cost of grain is practically the same. The 
profit per acre with com at 50 cents and hogs at $5.00 and
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$6 00 show, respectively, a comparison of $28.82 with $34.62 
and $51.20 with $64.55, in favor of the supplemented corn ration
^Another benefit from meat meal feeding is that it enriches 
the land, thus; increasing crop production. The eastern gar­
deners bid against the corn belt hog feeders for this packing 
house by-product, using it as fertilizer. The clover plots m 
1910 Were handled the same, excepting that on one meat mea 
was fed. The two lots were practically the same m 1909, as 
iudged from 1909 forage results. In 1911 these two plots were 
in corn, and the one upon which meat meal had been fed m 
1910 showed a yield of 50.43 bu. as compared to 46.02 bu. where 
no supplement was allowed, a difference of 4.41 bu. an acre due
to meat meal. . J g iB  , I
Rooting o f the clover field may be discouraged by the addition 
of a protein and ash supplement to the corn ration On October 
12 we noted: “ The ear corn alone-clover hogs (lot VII, table 
X V )' persist in rooting. The hogs seem ‘ crazy’ for the roots. 
The meat meal ear corn-clover hogs (lot VIII, table X V I) are 
doing no rooting whatever.”  The only difference m the treat­
ment of these two lots of hogs is that lot V III received meax 
meal in addition to the ear com and clover, while lot VII did 
not. To illustrate clearly the comparative condition ot the 
ground, half tone reproductions (figures 14 and 15) are pre­
sented. Those who have had trouble with hogs rooting the 
clover or blue grass, or other fields of the farm, may find it to 
their advantage to allow more protein and ash than is possible 
in corn feeding.
RESULTS OF CLOVER TESTS.
An acre of clover pasture (lot VII, table XV , ear corn only), in con­
junction with an average daily corn ration of 3.51 i ? 8' per hundred ’ 
live weight, carried 18.75 hogs, average weight 89 lbs., for 141 days 
producing an average daily gain of .846 lbs. on each hog. With corn
at 50 cents a bushel, the gains cost and $51 20 when
The returns of an acre show a net
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A 
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 69.5 
and 84.6 cents. The pork accredited to an acre of unsupplemented 
clover forage is estimated to be 756.62 lbs. XVT
An acre of supplemented clover pasture (lot VIII, table XV I, ear 
corn plus meat meal), in conjunction with an average d ^ l y  gv^in  vatiOTy 
nf 3 75 lbs. per hundred,, live weight, - carried 18.75 hogs, average 
-KPie-ht of 101 lbs, for 141 days, producing an average daily gam of 
1 r s ^ b i  on each hog. With corn at 50 cents a bushel, the gams cost
$ 3 The re“ r„rs flof an acre show a net p r o «  of W 2 d W w t a  
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  
bushel o 7  corn fed to $5.00 and $6.00 hogs netted, respectively, 71.7 
and 90.4 cents. The pork accredited to an acre of supplemented clo e 
forage is estimated io  be 649.66 lbs.
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Figs. 4 and 5. Rooting by hogs is primarily induced by deficiencies in the 
ration, xhe clover plot shown above was pastured by the hogs o f lot VIII, 
ceivmg in addition to ear corn, 1-10 meat meal. No rooting1 in evidence, 
,!.a.ncl 11111 smooth and unmolested. Contrast with this the torn up 
condition of the clover plot shown below, grazed by lot VII, hogs, ear corn 
■meal. The inhibitive effect of meat meal upon rooting is pro- 
? eA_ter fee?> and not more rings, may be the means of solving con­siderable of the rooting difficulty.
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TABLES X V  AND XV I.— CLOVER (MEDIUM R ED ).
(Area .8 Acre.) Crop Production Cost $0.00 anLOT VII. SFRINH FI&S OF %10. Seeded (Drilled) in Pall of 1908, Third Tear’s Growth.
CrC‘ June 22, P. M., to Nov. 10, A. M., 1910—141 Days.
Ear Com Only. Pull Peed of Grain Last 85 Days Only.
Periods
June 22-July 20— 
July 20-Aug. 17—  
Aug. 17-Sept. 14—  
Sept. 14-Oct. 12„— 
Oct. 12-Nov. 10___
June 22-Nov. 10—
28
28
28
2820
141
In
iti
al
 w
ei
gh
t p
er
 h
og
Pi
na
l w
ei
gh
t p
er
 h
og
39.0 50.1
50.1 67.8
67.8 97.2
97.2 125.4
125.4 158.4
39.0 158.4
.s?S<D p
g bna3° O«<i
'f l ’S o o p
■3«
®
S.g
(11.“
m a> >» Û
m mtuo -cô ft 
C) O 
>  « B
i G o! <D©
47.6 256.0 .60 482.7 None 1.15 None 2.41 188.5 None 188.5« $1.752$2.082$2.422
62.0 176.0 .41 479.3 None 1.14 None 1.84 272.3 None 272.36 2.34 2.83 3.32
. 82.5 440.0 ■ 1.04 1304.5 None 3.10 None 3.70 296.4 None 296.49 2.52 3.05 3.68
111.3 424.0 1.01 1972.8 None 4.69 None 4.21 465.2 None 465.29 3.72 4.55 5.39
141.9 494.0 1.13 2394.8 None 5.50 None 3.87 484.7 None 484.78 3.86 4.73 5.60
89.4 1790.0 
2237.51
.84 6634.3
8292.0’
None
None1
3.13 None 3.50 370.6 None 370.63 3.05 3.71 4.37
Grain Required for 
a Hundred Pounds 
Gain
p  T3 CD a) fl d 
DS. W
§a
Total Cost of a 
Hundred Pounds 
Gain —Meatmeal 
$2.50 cwt.
Com per Bushel
<B> .40 @ .50 <S> .60
LOT VIII. Ear Corn Plus One-tenth Meat Meal. Pull Peed of Grain Last 85 Days Only. Otherwise same as Lot VH.
June 22-July 20----
July 20-Aug. 17.—  
Aug. 17-Sept. 14-
Sept. 14-Oet. 12___
Oct. 12-Nov. 10-----
15 ■28 39.0 59.0 49.0 299.0 .71 482.7 56.4 1.15 .134 2.61 161.4 18.86 180.33 $1.92s $2.21s $2.50s
15 28 59.0 73.0 66.0 211.0 .50 479.3 56.0 1.14 .133 1.93 227.1 20.54 253.72 2.58 2.99 3.40
15 28 73.0 103.3 88,2 454.0 1.08 1304.5 152.4 3.10 .363 3.93 287.3 33.57 320.91 3.19 3.71 4.22
15 28 103.3 148.1 125.7 672.0 1.60 2082.4 241.3 t.95 .575 4. m 209.8 35.91 345.79 3.41 8.97 4.52
15 29 148.1 198.0 173.4 758.0 1.74 2816.8 326.4 6.47 .750 4.16 371.6 43.06 414.67 4.03 4.70 5.36
June 22-Nov. 10----- 15
18.75’
141 39.0 198.6 100.9 2394.0
2992.5’
1.13 7165.9 
8957.41
832.5
1042.6’
3.38 .394 3.74 299.3 34.77 334.10 3.31 3.84 4.38
For Crop 
Lot VII 
Lot VIII —
RETURNS OP AN ACRE,
Hogs @ $5.00 Hogs @ $6.00 
$51.208.82
Por hu. Corn
Lot V I I ___
Lot VIII —  -
Hogs @ $5.00 Hogs @ $6.00 
$ .605 $ .846
$ .717 $ .904
Hogs @ $5.00 Hogs @ $6.00 I Profit
$37.82 $60.20 Lot V H ____
$43.62 $73.55 J Lot VIII — -------  $34.62 $64.55
Pork accredited to forage (estimated) 756.® pounds for Lot VII and 049.66 pounds for Lot VHI.
’Acre basis. iC'ost of crop for a hundred pounds gain $ .402 (included). 3Cost of crop for a hundred pounds gain $ .301 (included).
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SWEET GLOVER.
Attention has been recently directed toward sweet clover as 
a forage crop for live stock. Much has been said for and against 
the plant. Some laud sweet clover as a forage crop, while others 
are equally sure that it is unfit for cultivation. A  few are sure 
that stock will not eat it> while others of considerable experience 
have no trouble in teaching their domestic animals to relish it. 
Sweet clover, in our experience, has proved itself to be an ac­
ceptable forage crop, and results with it have been somewhat 
encouraging.
There are two valuable cultivated varieties of sweet or Bokhara 
clover, commonly known as the white, Melilotus alba, and the 
yellow, Melilotus officinalis. Reference is sometimes made to a 
less common blue flowered kind. The white flowered clover is 
usually the taller, being inclined to grow more rank and woody. 
The yellow variety, which is the one we have used as hog pas­
ture, is inclined to mature somewhat earlier and yield lighter 
because of its less rank growth. There is imported hulled seed 
of an annual flowering yellow, or Indian Sweet clover, Melilotus 
ndica, upon the market, which is practically worthless for 
forage. We have had some difficulty in securing reliable seed, 
especially of the yellow kind. It would be well to specify clearly 
that the cultivated native yellow (Officinalis) or white (Alba) 
sweet clover be furnished.
Sweet clover is a legume, belonging to the same family as 
medium red clover, alfalfa, soy beans, cow peas, and other ni­
trogen gatherers. Its quick growing tendency, combined with 
its heavy yielding ability, make it extremely valuable when used 
tor soil enriching and pasture purposes. Alfalfa and sweet 
clover resemble each other quite closely in manner and character 
ot early growth, general appearance, chemical composition, and 
bacterial inoculation; so much so that one may suspect that they 
originated, ages since, from a common parent.
The sweet clover plant our analyses show to be rich in lime 
containing as much as 2% per cent calcium (71.48 per cent of 
quick-lime is calcium) in the dry matter. This lime content 
makes the plant especially valuable as a hog feed, in that it 
furnishes one of the two main constituents of bone. Limestone 
soils favor the enrichment of the plant in lime.
SEEDING AND MANAGEMENT OF SW EET CLOVER.
y ei OU? - i inOCulation advisable, and it is said sometimes to 
mane the difference between success and failure. We have used 
soil from a well established sweet clover patch, sprinkling same 
over the held and harrowing in quickly to insure the growth of 
these bacteria.
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Our seeding lasted only two years, the clover not being al­
lowed to reseed in the second year of its growth. Being a short 
biennial the pasture furnished the second^season wlll ^ot o d ' 
narily be so good as that furnished the first year. To insure 
new growth in the pasture every year it is advisable to make an 
extra seeding in the early spring following the first year s 
planting. There will thus be new plants coming on every year 
from the natural seeding of the previous fall.
It is a rarity indeed to find sweet clover m a pasture, the 
presumption being that the stock eat it while it is young, green
anOur plot was seeded in the spring, alone, at the ra*e of jjS8| 
of hulled seed to the acre. A lighter seeding of 12 to 15 lbs., 
providing the seed has a high germination, would probably have 
done well, but there is no special harm m using plenty of seed. 
Both hulled and unhulled seed are on the market, and to insure 
rapid and full germination the former had best be secured. _ I he 
growth came on well; little difficulty being encountered m es­
tablishing the stand.
THE CUMARIN IN SW EET CLOVER.
A  bitter principle called cumarin (C0H 6O2, the lactone o 
cumaric acid) is present in sweet clover. Gumarin is an aro­
matic, organic compound, having narcotic and stimulative prop­
erties. It is sometimes used in medicine. Animals, when eating 
the forage for the first time are inclined not to relish it because 
of the bitter taste, but if confined so that they can eat no other 
green feed, soon find the clover palatable. The forage is not 
so liable to cause bloat as alfalfa or medium red clover, probably 
because of the bitter principle which is present. This may in­
directly act as a stimulant to the digestive system and thus pre­
vent the trouble. Growers who have had considerable experience 
with pasturing cattle and sheep upon sweet clover have not com­
plained of bloat. With hogs there is no danger. The bitter 
principle may possibly be regarded as an advantage
Sweet clover hay is relished by live stock. We cut consider­
able hay from our plot in 1911 and were somewhat surprised to 
note the eagerness with which our cattle, horses and sheep ate it. 
The load of hay was followed by the horses and cattle to the 
barn and while it was being unloaded the animals consumed con­
siderable of it with seeming relish. By way of experiment they 
were driven away and they responded gallantly to their tastes 
by coming back for more hay. The analysis of the hay and di­
gestion trials made with it show it to compare favorably with 
other leguminous hays in protein content and relative digesti-
b lThe composition of the green forage, as determined from a 
sample taken from our yellow flowered plot October 5, 191U,
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shows that it runs very high in protein and ash. (See table L.) 
The sample was collected while the clover was green and grow­
ing luxuriantly. The hogs had kept the growth pastured down 
throughout the summer, so that the clover at time of sampling 
was only about eight to ten inches high. The analysis as re­
ported by Dr. Dox of the chemical section is herewith given:
COMPOSITION OP SW EET CLOVER (YELLOW FLOW ERED).
Field Basis Dry Basis
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Water ---------------—______ _________ 7 2 . BO 78.38 None None
Protein __ __________________________ 5.30 0.56 19.27 30.33
Carbohydrates (N. F. Extract) ________ 11.13 8.64 40.50 39.58
(Crude Fibre) ________ 6.89 1.88 25.04 8.68
Fat (Ether Extract,) ........  . .95 1.20 3.46 5.57
Ash 3.23 3.34 11.73 15.84
Two samples were taken, one of the entire plant cut, an inch 
from the ground and the other of the edible portion. The hogs 
were closely watched to determine what part of the plant they 
ate. After a considerable number of observations it was. found 
that the hogs persisted in stripping the leaves, including only a 
small portion of the more tender upper part of the stem. A  
sample was therefore taken that would represent the edible por­
tion, analysis of which would give a much fairer composition of 
the forage which the hogs were eating than to take the entire 
plant, or only the leaves. Both the edible portion and entire 
plant analyses are exhibited above.
The protein in the dry matter of the whole plant runs 19.27 
per cent, which compares very favorably with the average dry 
matter in medium red clover; if anything it is somewhat higher. 
In ash, sweet clover tends to run a little higher than medium red 
clover. The striking difference between the protein content of 
the whole plant and the edible portion is interesting. It is no 
wonder that hogs upon sweet clover should give good returns 
when the dry matter of this forage runs 30.33 per cent protein. 
Compare this to the protein of the entire plant and note the 
greater content in the tender portions, or a comparison of 19.27 
to 30.33 per cent. The ash also runs considerably higher in the 
tender leafy parts, or a comparison of 11.73 with 15.84 per cent. 
When it is remembered that 25 to 30 per cent of this ash is
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calcium oxide (quick lime) the importance of it as a hone former
is emphasized. , R  R  I ,
The edible portions of sweet clover and alfalfa show striking
similarity.
SW EET CLOVER (YELLOW ) AND ALFALFA. DRY MATTER
COMPOSITION.
Edible Portions Only.
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Sweet Clover (green) first year’s 
growth. Sampled Oct. 5, 1910------ 30.3? 39.58 8.68 5.57 15.84
Alfalfa' (green) first year’s growth. 
Sampled Oct. 12, 1911------------- :------ 30.69 40.51 9.63 2.14 11.03
The two plants show about the same amount of protein in the 
dry matter. Alfalfa is higher in carbohydrates and less in fat 
and ash. The moisture in the field samples ran 78.38 per cent 
in the sweet clover and 75.75 per cent in the alfalfa. Such close 
analytical agreement again emphasizes the close relationship be­
tween these crops.
For a comparison between white and yellow clover, samples 
were selected by W. B. Quarton of Algona, Iowa, September 9, 
1910. (See table L.) These were analyzed with the following 
results:
COMPARISON OF YELLOW AND W H ITE FLOWERED SW EET
CLOVER.
Composition of the Dry Matter.
Yellow
Melilotus Officinalis
White
Melilotus Alba
22.80 29.00
38.83 36.71
9.92 9.63
2.88 3.92
9.92 9.53
The entire plant was sampled in both instances. The first 
year’s growth is represented. The yellow sweet clover (Melilotus 
officinalis) comprises eight weeks’ growth, and the white (Melilo-
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tus alba) six. The yellow was, therefore, two weeks further 
along1 in growth than the white. The samples were taken from 
the same character of land and within forty rods of each other.
Both the yellow and white sweet clover run high in protein, or
22.8 and 29 per cent. A  large amount of ash is found, or 9.22 and 
9.53 per cent in the dry matter. These analyses are presented 
to show, that, naturally, sweet clover compares favorably with 
alfalfa, clover and other legumes, in protein and ash.
THE MERITS OF SW EET CLOVER.
We do not care now to recommend sweet clover as a hog 
pasture on soils well adapted to alfalfa. Alfalfa and medium 
red clover should be the standard leguminous forage crops of 
the state. Sweet clover, however, may be used to advantage in a 
considerable number of instances. It stands close pasturing 
better than alfalfa and will grow on harder soils and under 
more adverse circumstances. Alfalfa is much more relished by 
hogs than sweet clover, as is shown by their preference when 
allowed the run of both. Furthermore, it is a greater yielder 
and the stand will endure longer. Sweet clover is a short bi­
ennial, naturally dying in its second year. I f  allowed to seed, 
the new growth will in many instances continue the stand. 
Alfalfa yields more and better hay for our live stock than sweet 
clover. However, sweet clover hay is good, especially the first 
year s growth, and much more of it will be used as time goes on. 
Although the results of this year indicate that sweet clover in 
its first year’s growth is superior to medium red clover, yet the 
plots compared are not in all essentials comparable for the entire 
season. Nevertheless, the hog grower will not make any serious 
mistake in pasturing sweet clover, as it gives economical gains.
A fairly long pasture season is provided in sweet clover; in 
1910 pasture was very good from June 22 to November 10, 141 
days. In its second year the clover comes on quickly and may 
be turned on much earlier. But the pasture does not last as 
long the second year, because it is inclined to become woody along 
in August even though hay is made from it. The 1911 season 
was a, remarkably dry one, and this may have been a factor 
inducing woodiness.
In pasturing sweet clover the aim should be to have a fresh 
and tender growth at all times. When pastured”' reasonably 
close the new growth is green and tender. Clipping, to en­
courage new shoots has been practiced with some success. The 
hogs do not eat plants which are rank and woody. The second 
year’s growth* is naturally inclined to grow tall, woody and 
dry so much so in fact, as to greatly diminish the profits se­
cured as a hog pasture. Two years’ experience shows relative 
nej; profits per acre of $42.07 and $23.46, respectively, for the
*See 1911 sweet clover trial, pages............. .
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Fig, 6. Best and poorest gaining spring pigs on forage. The pig on 
left gained 198.3 pounds in 141 days, or 1.41 pounds daily, the one on t 
right, 93.7, or .663 pounds daily.
first and second year’s growth. Fortunately one-ninth of the 
plot the second year was of the first year’s growth, otherwise the 
results would have shown a much greater spread. The young 
pigs spent most of their time in the current year s seeding 
rather than partake of the harder, drier growth of the second 
season.
PREVENTING HOGS ROOTING SW EET CLOVER.
“ Our hogs persist in rooting up the sweet clover, a 
common objection. The hogs have quite an appetite for the 
roots. Ringing will help considerably, but the addition of some 
protein and ash supplement to the com ration will do more
good. I I ,
In this year’s trial (1910) with sweet clover the hogs along 
early in September began to root the sweet clover field. On 
September 14 we find this note: “ The pigs seem to be craving 
something not on their bill of fare, they are rooting, whining, 
and squealing most of the time.”  Meat meal to the extent of 
1-10 of the ear corn grain ration was added beginning on this 
date, and results awaited.
Just three days later we find observations recorded thus: 
“  After three days supplemental feeding these pigs quit their 
former abnormal actions.”  Just four weeks later we read,
‘ ‘ These sweet clover pigs have made wonderful progress and 
most excellent gains since the supplement was added. Scarcely 
any rooting, no more whining, no more squealing, no more gnaw­
ing at the woven wire fenee; the pigs are happy and contented, 
grazing in the cool of the morning and evening, and lying m 
the shade at midday—putting on fat.”  Along in November,
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TABLE XV II.— SW EET GLOVER.
(“Yellow Flowered” Melilotas Officinalis.)
LOT IX. SPRING .PIGS OP 1910 . Sown (Drilled) April 4. (Area .8 Acre.) Crop Production Cost $9.20 an Acre.
June 22, P. M., to Nov. 10, A. M., 1910—141 Days.
Ear Com Entire Period. One-tenth Meat Meal Sept. 14-Nov. 10-57 Days Only. Füll Peed of Grain Last 85 Days Only.
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18 28 37.8 49.8 43.8 210.0 .42 579.5 None 1.15 None 2.62 268.2 None 268.79 $2.20 $2.68 $3.16
July 20-Aug. 17___ 18 28 49.8 00.6 55.2 193.0 .38 575.2 None 1.14 None 2.06 298.0 None 298.05 2.41 2.94 4.15
4.12
5.25
Aug. 17-Sept. 14— 18 28 60.6 82.9 71.7 402.0 .79 1452.6 None 2.88 None 4.01 331.3 None àôl.8 5 2.86
Sept. 14-Oct. 12'__ 18 28 82.9 130.3 106.6 1.68 2139.3 247.9 4.24 .492 4.44 290.5 29.C3 279.54 3.08 5.60
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3242.51
1.02 8136.6
IM7Ü.71
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3.20 .252 3.96 313.6 24.70 338.37 3.14 3.70 4.26
-3
RETURNS OF AN ACRE.
Por Crop Hogs @$5.00 Hogs @ $8.00 I .Profit Hogs @ $5.00 Hogs at $6.00 | For bu. Cbrn
jjOt IX _________ $51.27 $83.70 1 Lot IX ------------- $42.07 $74.50 I Lot IX -------
Pork accredited to forage (estimated) 854.25 pounds.
±Acr0 basis.
2Cost of crop for a hundred pounds gain $ .284 (included).
Hogs @ $5.00 
$ . 732
Hogs @ $6.00 
$ .910
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when the green sweet clover was being eaten fairly close, some 
rooting was done, but very little. Once the pig gets the rooting 
habit it becomes natural to him, especially so, in that the roots 
of sweet clover are a palatable side dish. Efficient, well chosen 
supplements fed with corn will lessen the sod tearing tendencies 
of the swine herd. ■
The sweet clover plot (lot IX , table X V II) which we used in 
this year was of the first year’s growth, seeding having been 
made April 4. Ear corn alone was fed in addition to the pasture 
the first 84 days, while 1-10 meat meal was added to the corn 
during the last 57 days. The meat meal was allowed because 
the pigs indicated by their actions that its addition would be 
desirable. The lation was undoubtedly improved thereby.
RESULTS W ITH  SW EET CLOVER.
An acre of sweet clover pasture (lot IX , table X V II), in conjunction 
with an average daily grain ration of 3.96 lbs. per hundred, live 
weight, carried 22.50 hogs, average weight 87 lbs., for 141 days, pro­
ducing an average daily gain of 1.022 lbs. on each hog. With corn at 
50 cents a bushel, the gains cost $3.70 a hundred.
The returns of an acre show a net profit of $42.07 and $74.50 with 
corn at 50 cents and hogs, respectively, $5.00 and $6.00. A bushel of 
corn fed to $5.00 and $6.00 hogs netted, respectively, 73.2 and 91 cents. 
The pork accredited to an acre of sweet clover forage is estimated to 
be 854.25 lbs.
COMPARISON OF 1910 FORAGES PASTURED WITH 
SPRING PIGS.
It is somewhat surprising that sweet clover should outclass 
dwarf Essex rape and medium red clover in producing the 
cheapest gain, as well as the greatest net profit on an acre. 
However, that this is true is clearly shown by a comparative 
study of the three crops, presented in table X V III. ^
The entire pasturing period of 141 days is sub-divided. The 
first sub-period runs from June 22 to September 14, 84 days. 
During this time the pasture was abundant, the hogs being fed 
upon a limited corn ration for practically two-thirds of the 
time. The second sub-period runs from September 14 to Novem­
ber 10, 57 days, the sweet clover and rape at this time being 
abundant, while the medium red clover was eaten quite close. 
A full feed of com was allowed. Meat meal was fed during the 
entire period on rape (lot V I) and clover (lot V III), while 
sweet clover (lot IX ) received meat meal the last 57 days only.
The cheapest gains during the first sub-period were made 
upon medium red clover without supplement. The direct com­
parison between medium red clover and. sweet clover, without 
supplement, shows that the former produced, while pasture was 
plentiful, not only the cheaper gain, but a greater net profit on 
an acre. The supplemented clover is outranked by both the
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TABLE X V III— RELATIVE MERITS OF 1910 CROPS PASTURED W ITH  SPRING PIGS.
Comparison of (a) Rape (Supplemented), (b) Clover, (c) Clover Supplemented), and Sweet Clover (Supplemented Last 85 Days Only).
Forage Tested and Ration 
(Lot No. and Plot Area Given)
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Hogs ®Com per Bushel
!® .40 ® .50 ®.60 $5.00 $6.00
June 2’2-Sept. 14, 1910—84 Days. Pasture Abundant. Full Fed Last 28 Days Only of this Period.
VI. Rape (Dwarf Essex) ______ 18. 37.8 65.8 1196.0 .79 1.75 .205 2.97 221.5 25.88 247.41 $2,56 $2.96 $3.35 $27.13 $40.42
201 1328.81
VII. Clover, Medium Red _________ 15 39.0 64.0 872.0 .69 1.79 None 2.80 259.9 Nome 259.94 2.26 2.72 3.19 24.83 35.73
18.751 1090'. 01
VIII. Clover, Medium Red _________ 15 39.0 67.7 964.0 .76 1.79 .210 2.96 235.1 27.47 262.60 ¿.67 3.09 3.51 23.01 35.06
18.751 1205.01
IX. Sweet Clover “Yellow Flowered” 18 37.8 56.9 811.0 .53 1.72 None 3.02 321.5 None 321.50 2.58 3.15 3,73 18.73 28.87H i 1013.71
Sept. lá-Nov. 10, 1910—57 Days Sweet Clover and Rape Abundant. Medium Red Clover Eate® Close. Full Fed.VI. Rape (Dwarf Essex) _________ 18 104.3 147.8 1605.7 1.56 5.40 .627 4.08 345.5 40.04 385.57 3.80 4.42 5.03 10.38 28.22
.9 A. Ear Corn plus 1-10 M. M. 20* 1784.I1
VII. Clover, Medium Red — - ........ 15 97.2 126.9 918.0 1.07 5.10 None 4.02 475.7 None 475.78 3.80 4.65 5.50 3.99 15.47.8 A. Ear Corn alone________ 18.75* 1147.51
VHI. Clover, Medium Red _________ 15 103.3 149.9 1430.0 ■ 1.67 5.73 .664 4.26 342.6 39.70 •382.30 •3.74 4.35 4.96 11.61 29.49.8 A. Ear Corn plus 1-10 (M. M. 18.75* 1787.51
IX. Sweet Clover “Yellow Flowered” 18 82.9 131.8 1783.0 1.73 5.38 .624 4.56 310.1 35.93 346.04 3.39 3.95 4.50 23.34 45.63.8 A. Ear Com plus 1-10 M. M. 22.50* 2228.71
June 22-November 10, 1910. 14 Days (Entire Period). Full Fed last 85 Days Onlv.
VI. Rape (Dwarf Essex) __ --------- 18 37.8 98.9 2801.7 1.10 3.23 .375 3.64 292.5 33.99 326.58 3.27 3.79 4.32 37.51 68.64■ 9A. Ear corn plus MO iM. M. 201 3113.0*
VII. Clover, Medium Red— ______ 15 39.0 89.4 1790.0 .84 3.13 None 3.50 370.6 None 370.63 3.05 3.71 4.37 28.82 51.20.8A. Ear corn alone________ 18.751 2237.51
VIII. Clover, Medium Red________ 15 39.0 100.9 2394.0 1.13 3.38 .394 3.74 299.3 34.77 334.10 3.31 3.84 4.38 34.62 64.55.8A. Ear corn plus 1-10 M. M. I8.751 2992.5*
IX. Sweet Clover ---------  ------ 18 37.8 87.2 2594.0 1.02 3.20 .252 3.96 313.6 24.70 338.37 3.14 3.70 4.26 42.07 74.50■ 8A. Ear corn plus 1-10 IM. M. 22.501 3242.51
1 Reduced to acre basis. All other figures excepting where two arj given, answer either for actual area or acre basis.
«O
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50a
supplemented rape and the non-supplemented sweet clover m 
cost of gains and in net profit on an acre. In the first sub-perio 
the cost of gains, with corn at 50 cents, upon the supplemented 
rape is $2.96, the non-supplemented clover $2.72, the supple­
mented clovér $3.09, and the non-supplemented sweet clover 
$3.15. The net profits of an acre with f e  
hogs at $5.00 and $6.00 are, respectively, $27.13, $24.83,^ ¿¿ .a l­
and $18.73 and $40.02, $35.73, $35.06 and $28.87, showing the 
greatest net profit with rape, the lowest with sweet cl°y®r- 
We have a different story, however, for the last halt ol the 
period when scant pasturage on the medium red clover and 
green feed in abundance on sweet clover and rape, are the strik­
ing differences. At this time meat meal was added to the sweet 
clover. Note that the cost of gains upon sweet clover, with 
corn at 50 cents is $3.95 a hundred pounds, as compared to 
$4.35 on its nearest competitor, supplemented medium red clover. 
The net profit on an acre is also greater upon the sweet clover, 
with hogs at $5.00, or $23.34 as compared to $11.61, the next 
higher profit, which was gotten upon medium red clover
The sweet clover plot during the whole period is not ab­
solutely comparable with any of the others. The first 84 days 
gives a very fair and direct estimate of the value of unsupp ce­
mented medium red clover and sweet clover The addition of 
the supplement to the sweet clover the last 57 days makes the 
comparison with the supplemented red clover. By combining 
the unsupplemented red clover (Table XV, first 84 days) with 
the supplemented clever (Table XVI, last 57 days) we have as 
fair a comparison with the sweet clover as these trials permit. 
In tabular form we have this exhibit:
TABLE X IX . SW EET AND RED CLOVER COMPARED.
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MRST SUB-PERIOD—84 DATS.
.692 259.94 S 2,26 $ 3.19 824.83 ¡Ç 46.63
.536 321.50 2.58 3.73 18.73 ! 38.01
SECOND SUB-PERIOD—57 DATS. 
Medium Red, ear corn plus 1-10 M. M.. 1.673
1.738
8S2.30
o46.04
3.74
3.39
4.96
4.50
11.61
23.34
; 47.37 
Í 67.92
ENTIRE PERIOD—141 DATS,
1.088 335.95 3.18 4.29 36.44 , 94.00
1.022 338.37 3.14 4.26 42.07 106.93
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The economy and rapidity of the gains are practically the 
same. Sweet clover outclassed the red in its ability to carry 
more hogs and to furnish green pasture for a longer season. 
The net profit on an acre, because of these two advantages, is 
increased over the red, with corn at 50 cents and hogs at $5.00, 
from $36.44 to $42.07; or $5.53; with $7.00 hogs from $94.00 
to $105.93, or $11.93.
RAPE EXCELS RED CLOVER.
That rape should surpass red clover somewhat in economy of 
gain and total net profit is not a surprise. The scientific de­
ductions based upon physiological and chemical studies are 
borne out by the practical field results, for the “ hog”  analysis 
of rape evidently coincides with the chemical.
The rape gains cost, with corn at 40, 50 and 60 cents, $3.27, 
$3.79 and $4.32, respectively, as compared to $3.31, $3.84 and 
$4.38 on the clover, i A  saving is made on rape of 5, 6 or 7 cents, 
depending upon the relative price of corn. The profit of an 
acre, corn at 50 cents, and hogs at $6.00, gives rape $68.64 and 
red clover $64.55.
The rape had the advantage over clover this year, in that it 
better withstood the fairly dry fall, thus furnishing green pas­
ture for a longer season. The carrying capacity of the rape 
was the greater.
That rape and red clover produce similar profits is gratify­
ing to the hogman, who in the springtime faces a clover short­
age. By investing a few cents in rape seed and devoting a few 
hours to its seeding, his trouble may be cleared away.
1910 TRIALS WITH FALL PIGS OF PREVIOUS YEAR.
To make a comparison of relative merits of forage for young 
and old hogs it was deemed advisable to use five lots of fall 
pigs, farrowed the: previous fall. Spring pigs have been used 
for most of the forage crop work. The larger hogs were far­
rowed in the fall of 1909 and started upon forage in the spring 
of 1910, weighing on the average 125 lbs. at the beginning of 
the experiment, May 26. These hogs were quite well grown, 
having sufficient frame to encourage quite rapid gains. The 
grain ration fed consisted of ear corn plus 1-15 meat meal. 
This was given to all lots on forage, as well as to a check dry 
lot. I
The profits with the older hogs upon forage are not so great 
as with the spring pigs. Forages are less efficient in the eco­
nomic production of pork with hogs averaging about 200 lbs. 
than with those of 100 lbs.
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TABLE X X .— OATS, MEDIUM RED CLOVER AND RAPE.
LOT 1« HOGS (Fall Figs of 1900). Sown (DriUed) April 4. (Area .9 Acre.) Crop Production' Cost $10.01 an Acre.
May 26, P. M., to Nov. 11, A. M., 1010—160 Days.
Ear Com Plus One-fifteenth Meat Meal. Full Feed of Grain Last 85 D ays Only.
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May 26-June 23___ 1 0 28 125.9 150.8 138.3 240.0 .88 669.3 52.4 2.39 .187 1.86 268.8 21.04 280.88 $2.92 $3.40 $3.88
June 23-July 2 1 -------- 1 0 28 150.8 178.4 164.6 276.0 .98 719.0 56.0 2.56 .2 0 0 1.68 260.5 2 0 . 2 0 280.81 2.84 3.31 3.77July 21-Aug. 18___ 1 0 28 ’ 178.4 207.8 193.1 294.0 1.05 1249.7 96.8 4.46 .346 2.49 425.0 32.93 458.01 4.33 5.09 5.85
Aug. 18-Sept 15„ 1 0 28 207.8 244.2 226.0 364.0 1.30 1521.0 116.6 5.43 .416 2.58 418.2 32.03 450.16 4.26 5.00 5.75
Sept. 15-Oct. 13__ 1 0 28 244.2 289.4 266.8 452.0 1.61 1906.3 146.9 8.80 .525 2.74 421.7 52.50 454.26 4.20 5.05 5.80Oct. 13-No v. 1 1 _____ 1 0 2 0 280.4 332.8 311.1 434.0 1.49 2477.6 187.4 8.54 .646 2.95 570.8 43.18 614.07 5.63 6.65 7.67
May 26-Nov. II.__ 10
II.II1
169 125.9 332.8 217.2 2069.0 
2298.81
1.22 8544.2 
9493.51
656.1
729.01
5.05 .388 2.50 412.9 31.71 444.67 4.21 4.95 5.69
RETURNS OF AN ACRE.
For Crop Hogs @ $5.00 Hogs @ $0.00 f Profit Hogs @$5.00 Hogs at $6,001 For bu. Corn Hogs @$5.00 Hogs @ $6.00
Lot I -------— .—  $11.04 $34.03 j Lot I -----------------  $1.03 $24.02 | Lot I ______ ____  $ .506 $.642
Pork accredited to forage (estimated) 82.90 pounds.
1Acre basis.
2Cost of crop for a hundred pounds gain $ .475 (included).
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OATS, MEDIUM BED GLOVER AND RARE.
This npxture is the same as that used with the spring pigs of 
lot Y II in 1909, consisting of 48 lbs. of oats, § lbs. of red clover 
and 2 lbs. of rape to the acre. The hogs were turned on 7 ^  
weeks after seeding. The early pasture was chiefly rape and 
oats; the young clover came on fine in late September and 
furnished much green feed. The rape and some volunteer oats 
persisted until frost.
RESULTS W ITH  OATS, MEDIUM RED CLOVER AND RAPE.
An acre of oats, clover and rape pasture (lot I, table X X , heavy 
hogs), in conjunction with an average daily grain ration of 2.51 lbs. 
per hundred, live weight, carried 11.11 hogs, average weight 217 lbs., 
for 169 days, producing an average daily gain of 1.224 lbs. on each 
hog. With corn at 50 cents a bushel, the gains cost $4.95 a hundred.
The returns of an acre show a net profit of $1.03 and $24.02 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
cf corn fed to $5*00 and $6.00 hogs netted, respectively 50.6 and 64.2 
cents. The pork accredited to oats, clover and rape forage is estimated 
to be 82.90 lbs.
OATS, VETCH AND RAPE.
The combination of oats, vetch and rape has not proven to 
be as successful as a mixture of oats and rape with some other 
legume, such as Canadian field peas or clover.
Vetch is of two kinds, the annual summer or spring'vetch 
(Vicia sativa), which is a warm climate plant grown mostly in 
the southern states, and the winter annual, hairy or sand vetch 
(Vicia villosa), which is a favorite in this climate. 'The hairy 
vetch was used in our forage mixture. The growth of the winter 
vetch is trailing, producing sparsely branched vines from two 
to eight feet long. . Small blue blossoms appear in the fall. Be­
cause of its trailing tendency, vetch is best sown with a cereal 
which will support it, such as wheat, rye or oats.
Seeding with vetch, at current prices, is somewhat: expensive. 
On the average, hairy vetch is quoted at about $7.00 a bushel 
or 12 cents per pound. We used 48 pounds oats, 30 pounds 
vetch and 2 pounds rape on an acre, making the cost $4.51, the 
vetch alone costing $3.60. The seeds of the winter vetch are 
distinguished from the annual summer vetch in that they are 
round, black-shot-like, resembling peas in appearance, while the 
summer vetch seeds are irregular in shape, somewhat flatter, 
and look more like beans than peas.
VETCH OF LITTLE VALUE FOR HOGS. ■
As a hog pasture, vetch has proven practically worthless. Its 
big field of usefulness is as a cover crop, and dairymen have 
used it with some success as a soiling crop. Vetch is clearly 
outclassed by the common legumes in a mixture with oats and 
rape. Clever and Canadian: field peas have excelled it in our
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TABLE X X I — OATS, HAIRY VETCH AND RAPE.
(Vetch—Vieia Villosa.)
LOT II. HOGS (Fall .Pigs of 1909). Sown (Drilled) April 4. (Area .9 Acre.) Crop Production Cost $13.31 an Acre.
May 26, P. M., to Nov. 11, A. M., 1910—169 Days.
Ear Corn Plus One-fifteenth Meat Meal. Full Feed of Grain Last 85 Days Only.
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May 26-June 23_______ 10 28 125.2 152.0 138.6 268.0 .95 669.3 52.4 2.39 .187 1.86 249.7 19.55 209.32 $2.85 $3.30 $3.75
June 23-July 21_,___ 10 28 152.0 179.4 165.7 274.0 .97 719.0 56.0 2.56 .200 1.67 262.4 20.44 282.86 2.96 3.43 3.90
July 21-Aug. 18-------- 10 28 179.4 205.6 192.5 262.0 .93 1249.7 96.8 4.46 .346 2.49 477.0 36.95 513.95 4.91 5.76 6.61
Aug. 18-Sept. 15— 10 28 205.6 239.4 222.5 238.0 1.20 1521.9 116.6 5.43 .416 2.63 450.2 34.50 484.78 4.66 5.46 6.27
Sept. 15-Oct.' 13__ 10 28 239.4 282.5 260.9 431.0 1.53 Í906.3 146.9 6.80 .525 2.81 442.3 34.08 476.40 4.59 5.38 6.17
Oct. 18-Nov. 11--- 10 29 282.5 331.1 306.8 486.6 1,67 2477.6 187.4 8J54 .646 2.99 509.1 33.51 547.69 5.18 6.09 7.00
May 26-NOv. II-.— 10
II. II1
169 125.2 331.1 215.0 2059.6
2288.4’
1.21 8544.2
9493.5’
656.1
729.01
5.05 .388 2.53 414.8 31.86 446.70 4.34 5.08 5.83
ï
RETURNS OF AN ACRE.
For Crop Hogs @$5.00 Hogs @ $6.00 I Profit Hogs @$5.00 Hogs at $6.00 I For bu. Corn Hogs @ $5.00 Hogs @ $6.00
Lot II __________ $11.42 $34.31 ! Lot II —:_______ $1.89 (Loss) $21.00 | Lot II ---- —------ $ .489 $ .624
Pork accredited to forage (estimated) 72.46 pounds.
1Acre basis.
2Cost of'crop for a hundred pounds gain $ .582 (included).
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experience. Soy beans or cow peas will make a much more ac­
ceptable leguminous forage for hogs when sown with the oats 
and rape. The hogs do not relish vetch. They will even plain­
tively squeal for green feed while running knee deep in this 
forage. In our “ hogging-down”  work vetch has proved to be 
valueless as a home grown supplement. In the comparisons soy 
beans, rape, Canadian field peas, rye and cow peas have all 
proven more efficient. Our advice to the hog grower would be 
“ Do not grow vetch for a hog pasture.” *
The pasture as furnished by oats, vetch and rape, consisted 
for the most part of oats and rape during the early part of 
the season. Along in July and August the vetch came on and 
made a steady growth until the season was closed. Although 
there was plenty of vetch upon the ground, little was eaten. 
The rape held out fairly well until frost. Some volunteer oats 
appeared during October and November.
RESULTS W ITH  VETCH.
An acre of oats, vetch and rape pasture (lot II, table X X I, heavy 
hogs), in conjunction with an average daily grain ration of 2.53 lbs 
per hundred, live weight, carried 11.11 hogs, average weight 215 lbs., 
for 169 days, producing an average daily gain of 1.219 lbs. on each 
hog. With corn at 50 cents a bushel, the gains cost $5.08 a hundred.
The returns of an acre show a net loss of $1.89 when corn is worth 
50 cents and hogs $5.00. When the hogs sold for $6.00, however, a net 
profit of $21.00 was made. A bushel of corn fed to $5.00 and $6.00 
hogs netted, respectively, 48.9 and 62.4 cents. The pork accredited to 
an acre of oats, vetch and rape forage is estimated to be 72.46 lbs.
OATS, CANADIAN FIELD PEAS AND RAPE.
This same forage was tried on spring pigs (lot VIII, table 
VIII) in 1909, but a little more rape was sown in the mixture 
in 1910 than in the previous experiment with younger pigs. 
The rate of seeding was 48 lbs. of oats, 90 lbs. of peas and 6 lbs. 
of rape to an acre. The mixture was sown April 4 and pastured 
seven and a half weeks later. This forage was the most efficient 
of those tried in this fall hog series.
RESULTS W IT H  OATS, CANADIAN FIELD PEAS AND RAPE.
An acre of oats, Canadian field peas and rape pasture (lot III, table 
XXII, heavy hogs), in conjunction with an average daily grain ration 
of 2.41 lbs. per hundred, live weight, carried 11.11 hogs, average weight 
225 lbs., for 169 days, producing an average daily gain of 1.315 lbs. on 
each hog. With corn at 50 cents a bushel, the gains cost $4.73 a 
hundred.
The returns of an acre show a net profit of $6.64 and $31.33 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 53.9 
and 68.5 cents. The pork accredited to an acre of the oats, field peas 
and rape forage is estimated to be 308.01 lbs.
*In 1914, fall hogs pastured in spring on hairy vetch show unfavorable 
results. It wasn’t pastured long before the field became a fine gymnasiu 
or exercise paddock only— not a green thing in sight. J. M. Hi.
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TABLE X X II.— OATS, CANADIAN FIELD PEAS AND RAPE.
Sown (Drilled) April 4. Area .9 Acre. Crop, Production Gdst, $13,78 An Acre.
LOT III. HOGS (Pali Pigs of 1909.) May 26, P. M., to November 11, A. M., 1910—169 days. Ear Corn plus one-fif.eenth Meat Meal. Pull Peed
of Grain Last 85 Days Only.
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May 26-June 23.— 10 28 126.4 155.0 140.7 288.0 1.02 669.3 52.4 2.39 .187 1.83 234.0 18.32 252.37 $2.69 $3.11 $3.53
June 23-July 21___ 10 28 155.0 185.6 170.3 306 0 1.09 719.0 56.0 '2.58 .200 1.62 234.9 18.30 253.28 2.70 3.12 3.53
July 21-Aug. IS —  - T O 28 185 1 216.1 200.8 S05.0 1.08 1249.7 96.8 4.46 .346 2.39 409.7 31.74 441.50 4.28 5.01 5.74
Aug. 18-Sept 15— 10 28 216.1 255.8 235.9 397.0 1.41 1521.9 116.6 5.43 .416 2,48 3S3.3 29.37 412.74 4.03 4.71 5.40Sept. 15-Oct. 13__ 10 .28 255.8 300.1 277.9 443.0 1.58 1906.3 146.9 6.80 .525 2.63 430.3 33.16 463.49 4.46 5.23 6.00Oct. 13-No v. 11__■. 10 29 300.1 348.5 324.3 484.6 1.67 2477.6 187.4 8.54 .646 2.83 511.2 38.67 549.95 5.18 6.10 7.01
May 26-Nov. I I___ . 10
I I . I I 1
169 126.4 34 8 .5 22 5 .6 22 21 .6
24 6 8 .4 '
1.31 85 44 .2  
9 4 9 3 .51
656.1
7 2 9 .0 '
5 .0 5 .388 2.41 38 4 .6 29 .53 414.13 4 .0 5 4 .7 3 5 .4 2
RETURNS OP AN ACRE.
For Crop Hogs @$5.00 Hogs @ $8.0011 Profit Hogs @ $5.00 Hogs at $8.00|[ For bu. Corn Hogs @$5.00 Hogs @ $6.00
Lot III ------------  $20.42 $15.11 II Lot . Ill ------------  $6.64 $31.33 II Lot HI - ....... ...... $ .539 t $ .685
Pork accredited to forage (estimated) 308.01 pounds.
1Acre Basis.
2Cost of crop for a hundred pounds gain equals $ .558 (included!.
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OATS AND CLOVER ALTERNATED WITH RAPE.
Alternating the hogs from one pasture to another has been 
highly recommended as a means of increasing the efficiency of 
forage. Oats and clover were therefore sown on one plot, and 
rape on another, seeding both plots on the same date, April 4. 
The oats and clover were drilled in rows eight inches apart. 
The rape was placed in twenty-four inch rows and cultivated 
three times. The hogs were on the oats and clover from May 
26 to June 23, when they were transferred to the rape to allow 
the oats and clover to make a better growth. As soon as the 
hogs had eaten the rape down somewhat they were changed 
back to the first plot. From late in August until the end of the 
season the hogs were kept upon the rape as the oats and clover 
did not furnish any forage during that period. The rape re­
mained good until the hogs were taken off of the experiment, or 
until frost, which was about November 11.
RETURNS W ITH  OATS AND CLOVER AND RAPE ALTERNATED.
An acre of pasture, one-half in oats and clover, the other half in 
rape (lot IV, table X X III , heavy hogs), in conjunction with an average 
daily grain ration of 2.58 lbs. per hundred, live weight, carried 12.50 
hogs, average weight 210 lbs., for 169 days, producing an average daily 
gain of 1.179 lbs. on each hog. With corn at 50 cents a bushel, the 
gains cost $5.02 a hundred.
The returns of an acre show a net loss of $.63 when corn is worth 
50 cents and hogs $5.00. When the hogs sell for $6.00, however, a net 
profit of $24.27 was made. A bushel of corn fed to $5.00 and $6.00 hogs 
netted, respectively, 49.7 and 62.8 cents. The pork accredited to an 
acre of this forage (oats and clover alternated with rape) is estimated 
to be 18.23 lbs.
CHECK DRY LOT.
Carried to show relative merit of dry lot vs. forage feeding of
older hogs.
Comparison of the cost of dry lot and forage field made pork, 
when the same grain ration is fed, shows that the older hogs, 
which at the beginning of the forage season were capable of tak­
ing on a 150 to 200 pound gain before coming to market matur­
ity, gave quite as good results, all expenses considered, in dry lot 
as upon forage. This comparison, as made in 1910, must not 
be taken as a general criterion of what will happen when younger 
hogs are used.
RESULTS W ITH  CHECK DRY LOT.
Ten hogs were fed in the check dry lot (lot V, table X X IV ). A full 
feed was allowed, or an average daily grain ration of 2.91 lbs. per hun­
dred lbs., live weight. These 10 hogs had an average weight of 229 
lbs. for the period of 169 days. Their average daily gain was 1.417 lbs. 
With corn at 50 cents a bushel, the gains cost $4.76 a hundred lbs. A 
bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 53.1 
and 65.9 cents.
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TABLE X X III .— OATS AND MEDIUM RED CLOVER ALTERNATED W ITH  RAPE.
Rape Cultivated Three Times. Sown (All Drilled but Rape put in Rows 24 Inches Apart) April 4 .  Area: iv. a Oats and Clover, .8 acre; iv. b 
Rape, .8 acre; Total, 1.6 acres. Crop Production Cost: Oats and Clover, $9.80; Rape, $10.35; Average, $10.Or an Acre.
LOT IV a and b. HOGS (Pall Pigs oi 1909). May 26, P. M., to Nov ember 11, A. M., 1910—169 Days. Ear Corn plus one-fifteenth Meat
Meal. Pull Peed of Grain Last 85 Days only.
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¡0 6 4 7 .1 1
1277.5 
7 9 8 .41
5 .0 4 .378 2 .5 7 42 7 .6 32 .0 6 4 5 9 .70 4 .2 5 5 .0 2 5 .7 8
RETURNS OP AN ACRE.
Por .Crop Hogs @ $5.00 Hogs @ $6.0011 Profit Hogs @ $5.00 Hogs at $6.00|l Por bu. Corn Hogs @ $5.00 Hogs @$6.00
Lot IV ________  $ 9.44 $34.34 II Lot IV _________ —$ .63 (Loss) $24.27 || Lot IV __________ $ .497 $ .628
Pork accredited to forage (estimated) 18.23 pounds.
1Acre basis.
sCost of crop for a hundred pounds gain equals $ .405 (included).
58
Bulletin, Vol. 12 [1914], No. 136, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss136/1
TABLE X X IV — CHECK DRY LOT.3
XOT V. HOGS (Pall Pigs of 1909). Hogs Kept in Experimental Dry Feeding Lot (22x80 feet) or practically .04 Acre. 
' May 26.,, P. M., to ifov. 11, A. M., 1910—169 Days.
Ear Corn Plus 1-15 Meat Meal. Full Feed of Grain Practically Entire Period.1
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313.7
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364.2
133.9
161.1
200.5
245.8 
291.7
338.9
229.3
182.0
362.0
427.0
479.0 
'439.0 
505.4
2394.4
.65
1.29
1.52
1.71
1.56
1.74
1.41
884.2
1427.7
1742.8 
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2042.7
2432.8
10485.4
67.5
110.5
135.1
152.2 
158.0
186.3
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3.15
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6.22
6.98
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8.38
6.20
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2.53
3.41
3.34
3.06
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2.91
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408.1
465.3
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437.9
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33.82
522.94 
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$4.40
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3.76
4.22
4.36
3.98
$5.27
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4.43
4.43 
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$6.14
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5.17 
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6.08
5.54
RETURNS OF CHECK LOT.
Profit 
Lot V
Hogs @ $5.00 Hogs @ $6.00 
$ 5.85 $29.79
iMost of the first 28 day period devoted to “ Putting on Full Feed.” 
¿Cost includes grain (corn + meat meal) fed only. •SB ,. 
»Carried to show comparison between dry lot and forage feeding.
For bu. Corn 
Lot- Y_______
Hogs @ $5.00 
$ . 531
Hogs @ $6.00 
$ .659
cn
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COMPARISON OF 1910 FORAGES PASTURED WITH 
FALL PIGS OF PREVIOUS YEAR.
The leading forage crop with the larger hogs for 1910 was 
oats, peas and rape. This was the only lot that produced gains 
cheaper than the check dry lot when corn was worth 50 and 60 
cents, or a comparison of $4.73 with $4.76, and $5.42 with $5.54. 
The net profits per acre at best with this lot, even though it is 
in the lead, are small as compared to those secured from spring 
pigs.
The vetch in the mixture of oats and rape is surpassed by 
both the clover and peas. The highest priced gains were made 
upon this crop as well as the least profit per acre. With corn 
costing 50 cents and pork selling at $5.00, there was an actual 
loss of $1.89. The least return was made upon this forage for 
a bushel of corn fed, or only 48.9 cents, with hogs worth $5.00.
The results of this one experiment would indicate that oats, 
clover and rape, when sown together at one drilling, give better 
results than where the oats and clover are sown in one plot and 
the rape in another, and the hogs transferred from one to the 
other as the season progresses. The cost of gains, where the 
three crops were all sown together was $4.95, as compared to 
$5.02 where a separation was made. A  profit of $1.03, as com­
pared to a loss of $.63 per acre, was made, when corn sold at 
50 cents and hogs at $5.00. The single lot system returned 50.6 
cents a bushel, while the double lot method returned only 49.7 
cents. The results are close, but indicate that the method re­
quiring the least labor and attention is better than the method 
of alternating pastures.
With spring pigs the forage system of feeding is easily more 
efficient than the dry lot, in that the pork is produced more 
rapidly, and at less cost. With older hogs, however, experience 
shows that the dry lot system is better adapted to the fattening 
process than with young hogs. It is a “ toss-up”  as to which is 
better for hogs over 200 pounds in weight. To present clearly 
the comparison of the forage and the dry lot methods with these 
older hogs a summarized table (X X V ) is presented.
The hogs in dry lot produced a more rapid gain than any of 
the forage lots, and their gain per hundred pounds cost consid­
erably less than the average of the forage lots. The higher the 
price of the corn the greater the relative value of the forage. 
With corn at 40 cents the dry lot system clearly leads, with 
an advantage of 7 cents a hundred pounds over its nearest 
forage competitor. With corn at 50 cents and hogs at $5.00 the 
profit per' hog in the dry lot is 58 cents, as compared to 60 cents 
in the best forage lot. The oats, clover and rape forage returned 
9 cents per hog, while the oats and clover alternated with rape
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TABLE XXV. FORAGE AND DRY LOT SYSTEMS COMPARED 
WITH HOGS WEIGHING 125 LBS. AT START AND FED 
169 DAYS; DAILY AVERAGE WEIGHT OVER 
200 LBS. DURING PERIOD.
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I . Oats, Clover and Rape----- 1.224 4.21 4.95 5.69 .09
ry\
2.16 4.23
II. Oats, Vetch and R ape.—- 1.219 4.34 5.08 5.83 — .17 1.89 3.95
Loss
III. Oats, Peas and Rape------- 1.315 4.05 4.73 5.42 .60 2.82 5.04
IV. Oats and Clover alternated
with Rape - ------------------- 1.179 4.25 5.02 5.78 — .05 1.94 3.83
LOSS
V., Dry L o t _______  - -  ----- 1.417 3.98 4.70 .5.54 .68 2.98 5.37
*Produetion cost o f  Forage Included.
showed a net loss of 5 cents and the oats, vetch and rape a loss 
of 17 cents. When hogs sell for $6.00, the dry lot system returns 
the greatest profit per hog in the same length of time, or 16 
cents more per hog than the best forage lot. When hogs sell 
for $7.00, corn costing the same, the spread is even greater, or 
33 cents on each hog in favor of the dry lot system.
These results suggest several things. Perhaps they might have 
been different if the forage lots had been fed corn without sup­
plement. Perhaps it might be well, as the figures in a measure 
indicate, to let the forage furnish the necessary protein instead 
of supplying it in concentrated form. Then again, hogs weighing 
around 150 pounds or more should be pushed quite rapidly for 
the market, because the gains become more expensive after the 
hogs reach this weight. The older hogs in this test were not 
pushed with grain during the earlier part of the feeding period, 
but were allowed to consume considerable forage. Old hogs on 
a full feed of corn may possibly eat enough forage to balance 
up the ration, providing the forage is of the correct kind, hence 
the object should be to full feed on grain and stimulate rapid 
gains. Old hogs fed only a limited grain ration eat too much 
forage for most efficient results.
GRAIN SAVED BY FORAGE.
How much grain is an acre of forage equivalent to when grazed 
by hogs weighing on the average 200 pounds ?
Comparison of the check lot with the four forage lots shows 
that the check lot required 471.73 lbs. of concentrate for every
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TABLE XXVI.—FORAGE TRIALS OF 1910.
(Summarized.)
V I. Rape (Dwarf Essex)------—
.9A. June 22-Nov. 10, ’10-
18
201
,141 37,8 98.9 2801.7
3113.01
1.10 3.23 .375 3.64 292.5 33.99 326.58 $3.79 $37.51 $.731 -730.03
V II. Clover, Medium Red__ l__ -
.8A. Pune 22-Nov. 30, TO.
15 
18.751
141 39.0 89.4 1790.0
2237.51
.84 3.13 None 3.50 370.6 None 370.63 3.71 28.82 .695 756.62
V III. Clover," Medium Red— __
.8A. June 22-Nov. 10, TO. 
IX . Sweet Clover ( “ Yellow
15 
18.751
141 39.0 100.9 2394.0
2992.5'
1.13 3.38 .394 3.74 299.3 34.77. 334.10 3.84 34.62 .717 649.66
Flowered” ) — ___ —. —
.8A. June 22-Nov. 10, ’10.
18
22.50'
141 37.8 87.2 2594.0
3242.51
1.02 3.20 .252 39.6 313.6 24.70 338.37 3.70 42.07 .732 854.25
0 5be
HOGS—F A L L  .PIGS OF 1909 ON FORAGE.'
I. Oats, Clover and R a p e ____
-9A. M ay 26-Nov. 11, ’10___
10
11.11'
169 125.9 217.2 2069.0 
2 98.9'
L22 5.05 .388 2.50 412.9 31.71v,444.67 $4.95 $ 1.03 $.506 82.90
II. Oats, Vetch and Rape —  
.9A. May 26-Nov. 11, TO—
10
11.11'
169 135.2 215.0 2059.6
2288.4'
1.21 5.05 .388 2.53 414.8 31.86 446.70 5.08 —1.89
(Loss)
.489 72.46
III. Oats, O. F . , Peas & Rape, 
•9A. May 26-Nov. 11, TO___
IV. Oats and Clover alternated
10
11.11'
169 126.4 225.6 2221.6
2468.4'
1.31 5.05 .388 2.41 ,384.6 29.53 414.13 4.73 6.64 .539 308.01
with Rape __— — — .........
1.6A. N ov. 11, TO— ___
20 
12,50H
169 125.2 210.3 3983.7
2489.8'
1.17 5.04 ,378 2.57 427.6 32. œ 459.70 5.02 —.63
(Loss)
.497 18.23
CHECK HOGS. F A L L  PIGS O F  1909 IN DRY LOT.
V . Check Dry L o t __ ______ — l :  ., 10 169 124.8 [ 229.3 2394.4 1.41 6.20 . 479 2.91 I 437.9 33.82 471.73 $4.76 $5,852 $ .5 3 1 ______
May 26-Nov. 11—— —— 8— •- . . : . . I I
R educed td acre basis. All other figures excepting where two are g iv en , aaswer fo r  either actual area or acre basis.
“ .Profit on 10 hogs.in  dry lot. Np forage. 62
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hundred pounds of gain, while the forage lots required 444.6?, 
446.70, 414.13 and 459.70 lbs., respectively, in the clover, vetch, 
peas, and oats and clover alternated with rape lots. Using the 
check dry lot as a basis for computation the grain saved by thè 
various forages is shown in table X X V II.
TABLE XXVII. GRAIN SAVED BY AN ACRE OF FORAGE.
Shelled
Corn
Meat
Meal
Total Con­
centrate. 
S.O. +  M.M.
I. Oats, Clover and R ap e__________________ 673.60 18.51 622.11
II. Oats, Vetch and R ap e_______ __________ 627.61 14.84 572.45
III. Oats, Peas and Rape ___________________ 1315.69 105.88 1121.57
IV. O'ats and Clover Alternated with Rape.. 256.72 13.82 299.54
The oats, peas and rape made a saving of 1,421.57 lbs. of 
grain, 1,314.69 lbs. of which were shelled corn and 105.88 
meat meal. The least grain was saved by the oats and clover 
alternated with rape, or 299.54 lbs. A  corn yield of 40 bu 
will make 2,240 lbs. of grain. The oats, peas and rape produc­
tion cost on an acre was $13.78, this making the grain mixture 
actually cost practically a cent a pound if it is equivalent to 
the forage.
1 \  G ood  and p o o r  typ e  o f  fa tte n in g  h og s. T h e  exce llen t ind iv idua ls
h i r in ' ;  B l  sa in ed , resp ective ly , 197 and 233 lbs. in  169 days, w h ile  the 
m r«  i r,d ing. on  the r ig h t  m ade o n ly  167 lbs. C on tra st the w ide, h ea v ily  
V e 'fO ’ s tra igh t b a c k s ; s tron g , deep, w id e  ch ests  (d e n o t in g  con stitu tion ) ;
s lop in g  ru m p s ; fu ll and  deep  h a m s ; short, w ide, w eli balanced, 
intelligent heads ; and  refined q u a lity  th rou g h ou t o f  the  better, w ith  the 
opposite ch a ra c ter is t ic s  o f  the p o o re r  type.
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F ig . 8. T hese  h ea vy  h ogs  n ot as  e ffic ien t p ork  m ak ers  on  fo ra g e  as 
you n g er p igs. O ld h og s  fin ish  w ith  g re a te r  com p a ra tiv e  e con om y  In d ry  lot 
th an  u p on  fo ra g e .
SPRING PIGS OF CURRENT VS. FALL PIGS OF PREVIOUS YEAR.
The returns from forage were much greater from the small 
pigs than from the larger ones. The four lots of spring pigs of 
1910 produced gains costing $3.79, $3.71, $3.84 and $3.70, or 
an average of $3.76, when corn was worth 50 cents. The gains 
on the old hogs cost $4.95, $5.08, $4.73 and $5.02, or an average 
of $4.94, with corn at the same price. This is a marked differ­
ence of $1.18 on a hundred. The net profit on an acre shows 
an even greater difference. With hogs at $5.00 and corn 50 
cents, the spring pigs returned $37.51, $28.82, $34.62 and $42.07, 
or an average of $35.75 per acre; the older hogs returned 
$1.03, -—$1.89 (loss), $6.64, and — $.63 (loss), or an average of 
$1.29 per acre. The relative profit is $34.46 in favor of the 
spring pigs, a striking difference.
The spring pigs, it is true, were upon different forages than 
the fall hogs; however, our experience has been that the oats, 
clover and rape, for instance, yield similar results to rape or 
clover. A  study of the 1909 figures will make this clear. But 
the oats, peas and rape outclassed the oats, clover and rape with 
the fall hogs. Comparing the best lot of the fall hogs with the 
poorest lot of spring pigs, the gains cost $4.73 per hundred 
as against $3.71, a difference of $1.02 in favor of the younger 
shotes; the net profits per acre were $6.64 as compared to 
$28.82, also in favor of the younger pigs. All of the results for 
the three years of these experiments show quite conclusively 
the greater efficiency of forage when grazed by spring pigs than 
when grazed by older hogs.
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Unfortunately, the carrying of a check lot of spring pigs in 
1910 was not possible. While on the average, heavy hogs in 
cheek dry lot made more rapid and cheaper gains than those 
on forage, with younger pigs the story is different. The 1911 
results with young light pigs demonstrate conclusively that the 
poorest forage lot made not only more rapid, but also much 
cheaper, grains than the best dry lot ration. The saving in cost 
of gain amounted to as much as $1.48 on a hundred pounds 
where alfalfa was compared to the dry lot. Where oats, peas 
and rape were used, a saving of 59 cents per hundred pounds 
was affected, and the daily gains were increased from .623 to 
1.156 pounds. The well established practice of growing on 
forage, and fattening and finishing in dry lot has encourage­
ment in the above figures.
FORAGE TESTS IN 1911.
By John M. Evvard and W. J. Kennedy.
In 1911 twelve plots were grazed, eight with spring pigs, one 
with summer pigs and three with yearling sows of the spring 
farrow of 1910. Two check dry lots with spring pigs were 
carried to show the relative efficiency of the forage versus the 
dry lot system of feeding. A  yearling sow check dry lot was 
not possible.
The crops grazed by spring pigs were oats, Canadian field 
peas, and rape, three plots; oats, common field; dwarf Essex 
rape; alfalfa; sweet clover; and ripe rye (“ hogged-down” ). 
Summer pigs were placed upon green rye in the fall. The year­
ling sows were run upon rape-clover, one-half of the area de­
voted to each crop; oats, Canadian field peas and rape; and 
oats, clover and rape.
Ear com was fed to all of the lots excepting where the ripe 
rye was “ hogged-down.”  Meat meal was1 proportioned as here­
inafter designated.
The results with the young pigs and yearling sows are pre­
sented separately.
TRIALS WITH SPRING PIGS OF CURRENT YEAR, 1911.
OATS, PEA8 AND RAPE.
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Fig. 9 ' S o m e -representative spring pigs of 1911 at th® ®
grazing season. - These-small young pigs return greater profit on f<3rag® than 
in dry lot, differing materially from older hogs m this r®sP®ct- 
gains and greater profits on an acres are secured as c0™Pa£®f Exneri-
TTnfnrtiinatelv these weanling pigs were raised.m  a Suckling Sow ivxpen 
S e S ” - ? h e  harder Joking fnes having been nursed by mothers receiving 
nothing but corn in dry lot.
pigs were full fed during the entire period, instead of having 
a limited grain ration at the beginning. The grain ration (ear 
corn pins 1-20 meat meal) was the same for lots 1 and 5.
How much supplement should he fed to spring pigs that axe 
foraging upon oats, peas and rape? Can too much he fed? 
These are the questions which the comparison of lots 1 and 2
helped to solve. . . . .  „
An allowance of 1 lb. of meat meal to every 10 lbs. ot ear 
corn did not produce as good results as when only half as much 
of the supplement was given. ., ,
The two plots on which this comparison was made attorned 
more forage than the initial number of pigs could consume and 
in order to find the largest yielding power it was necessary to 
add some extra pigs during the last month. These added hogs 
consumed the surplus forage. However, the 18 hogs placed m 
each of the lots at the beginning were fed separately so that a 
complete record is possible, showing the direct comparison of a 
¡small versus a large amount of supplement, the forage being 
abundant from the beginning to the end of the period.
The feeding of a large amount of meat meal is unprofitable. 
Although the daily gains are somewhat increased, yet the dif-
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TABLE X X V III. LIGHT VS. H EAVY MEAT MEAL ALLOWANCE ON 
OATS, PEAS AND RAPE FORAGE. PASTURE ABUNDANT.
Light Meat 
Meal (1-20)
Heavy Meat 
Meal (1-101
Initial weight per h og ___i_________ __ 26.17 25.57
Average daily gain per h o g _______________ 1.133 1.140
Average daily shelled corn eaten per hog______  _ 3.775 3.860
Average daily meat meal eaten per hog___ .23 .39
Average daily concentrate eaten per hundred pounds live
weight_____ 1___
Shelled corn required for a hundred pounds gain- 333.06 338.32
Meat meal required for a hundred pounds gain 20.40 34.13
Total grain required for a hundred pounds gain_____ 353.46 372.45
Cost of grain* for a hundred pounds gain with com
@ to cents __________ _ ..
@ 50 cents __________
@ 60 cents _ ____
*Forage consumption same fa both lots.
ference is so small as to be negligible. The actual grain con­
sumption is larger where more meat meal was fed, but this does 
not. show when a comparison of the daily gain is made. The 
gram required for a hundred pounds gain is greater with more 
meat meal, or 372.45 lbs. against 353.46 lbs. with less meat meal.
In Kn°St ° f  tte gTain per kundred pounds gain with corn at 
40, 50 and 60 cents shows a difference of 30, 30 and 29 cents, 
respectively, in favor of the lighter supplement. Therefore’ 
when the forage is abundant, more than 1-20 meat meal is fed 
at a loss.
Hogs receiving 1-10 meat meal would not consume their al­
lotted portion during the last two months of the feeding period, 
-in all such cases we merely gave just what the animals would 
clean up, and this ran about 1-25 during the last month.:
The grain required for a hundred pounds gain upon the light 
and heavy meat meal rations is given by periods as follows :
TABLE, X X IX . GRAIN REQUIRED FOR A  HUNDRED POUNDS
GAIN.
By Sub-Periods, Ear Corn and Meat Meal on Oats, Peas and Rape.
1911
June 13—July 13 ______
July 13—August 12 ____
August 12—September 11 
September 11—October 11 
October 11—November 10 
November 10—Nov. 20
Light Meat Meal Heavy Meat Meal 
(1-20) ? (1-10)
265.35 280.27
246.40 254.43
286.89 281.24
324.44 355.79
459.33 478.81
477.79 569.49
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Judging the net profits from the two lots on the acre basis, 
everything considered, the total cost of gain in the light meat 
meal lot with corn at 40, 50 and 60 cents, was, respectively, 
$3.18, $3.77 and $4.36, as compared to $3.50, $4.10 and $4.70 
with the large allowance. By feeding less supplement we have 
a saving of 32, 33 and 34 cents on each hundred pounds of gam 
when corn is worth 40, 50 and 60 cents a bushel. The net 
profit on an acre is reduced by the feeding of too much supple­
ment, from $53.45 to $39.52 and from $96.99 to $83.26, when 
hogs are selling at $5.00 and $6.00, respectively, corn costing 50 
cents. There is a net loss of $13.93 or $13.73, depending upon 
the price of hogs.
Another way to judge the relative profits between these two 
lots is to figure the average daily returns on each pig after all 
expenses are paid. Where little meat meal was fed each pig 
returned 1.4219 cents, but where much was fed the profits were 
cut down to 1.0449 cents a day.
Clearly, therefore, it is advisable to feed either no supplement 
at all or a light supplement upon oats, peas and rape forage 
when it is abundant.
FULL GRAIN FEEDING VS. LIMITED FEEDING.
Should pigs be full fed on forage? How much grain should 
be allowed spring pigs while they are on good pasture ? 3 Should 
the grain be limited during the early part of the period or a 
full feed allowed during the whole time ?
To compare two such methods of grain feeding we limited the 
amount of grain received on lot 1, while lot 5 received a full 
feed. Manifestly, the pigs receiving a full feed on forage will 
not eat so much forage, hence at the beginning of the experi­
ment we allowed a half more pigs, or 27, as compared to 18, 
upon the lot getting a full ration. A  summary of the compara­
tive results secured is presented in table X X X .
The total gain was necessarily greater upon the full fed lot, 
carrying 30.9 pigs, than on the limited lot with only 23.54, being 
5,749.4 lbs. as against 4,353.56 lbs. The average daily gain was 
practically the same. The full fed pigs made the larger daily 
gains early in the feeding period, reaching their maximum in 
about 100 days. From that time on there was a gradual de­
crease in the rate of gain on these pigs, due to their extremely 
high finish. They became fat and chuffy and during the last 
60 days did not put on as much as the pigs on limited grain 
ration. More grain by 18.23 pounds was required, per hundred 
pounds gain on the full fed lot than on the limited lot. The 
limited grain lot made the cheaper pork. With corn at 40, 50 
and 60 cents a bushel there were respective savings of 7, 11 
and 14 cents in favor of the limited ration. As corn increases
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TABLE X X X — LIMITED G RAIN.RATION VS. FULL FEED. 
Hogs on Oats, Peas and Rape 160 Days, Acre Basis.
Limited Grain 
Lot I
Full Feed of 
Grain. Lot V
Number of h ogs____________  ______________________ 23.5410 30.9027
Total ga in_____________  ______  _1____ 4353.56
1.150
5749.40
1.163Average daily gain _ ...
Average daily shelled com eaten per hog _ ...... 3.829 4.053
Average daily concentrates eaten per 100 lb. live weight. 4.087 4.164
Grain reauired for a hundred pounds gain .. • ’ . 351.54 369.77
Total cost of a hundred pounds gain. Forage and grain 
included with corn—
@ 4q cents_____  _________  —  ________  ____ 3.18 3.25
@ 60 cents____ ~  . .  _____  ________ ____. . . 3.77 ’ 3.88- -
@ 60 cents____________  ______ 4.36 4.50
Net profit. Com @ 60 cents—
Hogs @ $5.00 _________________ 53.45 64.63
Hogs @ $6.00 _____  ________________ 96.99 122.13
Hogs @ $7.00 ________________ 140.53 179.62
Net return for a bushel of corn— .
Hogs @ $5.00 ____________ _ .708 .681
Hogs @ $6.0o _________ ____  . .877 .841
in price the advisability o f limiting the grain feed is increased. 
If forage is abundant and cheap and grain high, the feeding of 
a limited amount of grain brings greater profits than if grain 
is cheap and forage high.
In considering the profits of an acre with com at 50 cents 
and hogs selling at $5.00, $6.00 and $7.00, the respective profits 
in lot 1 are $53.45, $96.99 and $140.53, as contrasted with 
$64.63, $122.13 and $179.62, where corn was unlimited. The 
margin of profit is greater in the full fed lot as the price of 
hog increases, due indirectly to the large amount of pork pro­
duced. I f the farmer is marketing corn through hogs at its 
highest possible price, the limited grain ration gives the most 
returns for each bushel of corn fed, with $5.00 hogs, the returns 
being 70.8 cents as compared to 68.1 cents, and with $6.00 
hogs, 87.7 cents with 84.1 cents. Whether or not the. grain 
should be limited or full fed upon forage is dependent upon 
so< many variable factors that it. is impossible to say which system 
will best meet all conditions. The hog man must take the local 
factors into consideration and judge his operations accordingly.
. Summing up, these general principles may be stated about the 
limited versus the full feed system: The higher the price of 
^raan.an<^  lhe cheaper the forage, the greater the profits from 
a limited grain ration. When grain is very cheap and forage 
expensive, correspondingly greater profits will be secured from 
increasing the amount of grain fed. With well grown hogs 
rapidity of gain will be greater where the full feed is allowed.
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TABLES X X X I, X X X II , AND X X X I I I — OATS, CANADIAN FIELD PEAS, AND RAPE.
LOT I. SPRING PIGS OP 1911. Sown. (Drilled) April 17. (Area .9 Acre.) Crop Production Cost $13.37 an Acre.
June 13,. P. M., to Nov. 20, A. M., 1911—160 Days.
Ear Corn Plus One-twentieth Meat Meal. Pull Peed of Grain Last 100 Days Only.1
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Com per Bushe1
@40 @50 @60
June 13-J)uly 13_ 18 30 26.1 38.6 32.4 224.2 .41 559.5 37.2 1.03 .069 3.40 248.9 16.54 265.35 $2.50® $2.94®$3.39®
July 13-Aug. 12__ 18 30 38.6 61.1 49.9 405.5 .75 939.1 60.0 1.73 •111 3.70 231.6 14.79 246.40 2.33 2.75 3.16
Aug. 12-Sept 1L 18 30 61.1 91.8 76.5 552.5 1.02 1493.2 91.8 2.76 .170 3.83 270.2 16.62 286.89 2.66 3.14 3.63
Sept. 11-Oet. 11— 18 30 91.8 143.6 117.7 932.0 1.72 2852.1 171.7 5.28 .318 4.75 306.0 18.42 324.44 2.95 3.50 4.05
Oct. 11-No v. 10— 18 30 143.6 191.3 167.5 859.0 1.59 3719.9 226.1 6.88 .419 4.36 433.0 26.32 459.38 4.06 4.84 5.61
Oct. 16-No v. 15s- 17 30 100.8 139.3 120.1 654.2 1.28 2108.7 128.7 4.13 .252 3.65 322.3 19.67 342.02 3.10 3.68 4.26
Nov. 10-Nov. 20— 18 10 191.3 207.5 199.4 290.1 1.61 1307.1 78.9 7.26 .438 3.86 450.5 27.20 477.79 4.21 5.0a 5.82
June 13-Nov. 20- 21.187 160 26.I11 207.5” 99.4 3918.2 1.15 12979.9 794.4 38.2 .234 4.08 331.2 20.28 351.54 3.18 3.77 4.36
23.541* 100.812 I39.312 4353.5* 14422.1* 882.6* 1
LOT II. Ear Com Plus One-tenth Meat Meal. Pull Peed of Grain Last 100 Days Only.1 Otherwise Same as Lot I.
June 13-July 13. _ 18 30 25.5 38.1 31.8 226.2 .41 559.5 74.4 1.03 .138 3.68 247.3 32.89 280.27 $2.90® $3.34® $3.78«
July 13-Aug. 12— 18 30 38.1 61.2 49.6 415.5 .76 939.1 118.0 1.73 .218 3.94 226.0 28.40 254.43 2.63 3.04 3.44
Aug. 12-Sept. 11. 18 30 61.2 94.4 77.8 598.0 1.10 1498.1 183.7 2.77 .340 4.00 250.5 30.72 281.24 2.87 3.32 3.77
Sept. 11-Oct. 11- 18 30 94.4 145.8 120.1 926.0 1.71 2941.1 353.5 5.jt4 .655 5.07 317.6 38.17 355.79 3.53 4.10 4.66
Oct. 11-No v. 10- IS 30 145.8 194.7 170.3 880.0 1.63 3868.4 340.7 7.16 •631T 4.57 439.5 38.72 478.31 4.42 5.21 5.99.
Oct. 16-Nov. 15®. 17 30 100.8 139.3 120.1 654.2 1.28 2108.7 128.7 4.13 .252 3.65 ©2.3 19.67 342.02 3.10 3.68 4.26
Nov.. 10-Nov. 20— 18 10 194.7 207.9 201.3 237.0 1.31 1299.6 50.0 7.22 .278 3.72 548.3 21.10 569.49 4.76 5.74 6.72
June 13-Nov. 20— 21.187
23.541*
160 25.511 
100.812
207.9”
I39.31®
100.4 3936.7
4374.1*
1.15 13214.8
4683.1*
1249.0
1387.7*
3.89 .368 4.24 335.6 31.73 367.41 3.50 4.10 4.70
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I/OT V. Ear Corn Plus One-twentieth Meat Meal. .Full Feed of Grain Entire Period. Otherwise Same as Eot I.
27 30 25.7 39.6 32.6 375.0 .46 ' 1187.9 75X 1.46 .093 4.77 317.0 20.16 338.93 $2.99« $3.56« $4.13«
27 30 39.6 67.2 53.4 746.0 .92 1808.5 111.5 2.23 .137 4.43 242.4 14.95 257.38 2.33 2.76 3.20
27 30 67.2 106.8 87.0 1068.0 1.31 3057.8 186.0 3.77 .229 4.60 286.3 17.41 303.73 2.71 3.23 3.74
27 ! 30 106.8 156.8 131.8 1351.5 1.66 4686.6 283.1 5.78 .349 4.65 346.7 20.95 367.72 3.23 3.85 4.47
Oft 11 N n v .  109 ‘ 25 30 158.6 202.4 180.5 1095.0 1.46 4873.2 295.8 6.49 .394 3.81 445.0 27.01 472.06 4.09 4.88 5.68
7 30 100.8 139.3 120.1 260.3 1.28 868.3 52.9 4.13 .250 3.65 322.3 19.67 342.01 3.02 3.60 4.28
Nov. 10-Nov. 20__ 25 10 202.4 213.2 207.8 269.6 1.07 1552.3 93.7 6.20 .375 3.16 575.7 34.76 610.54 5.21 6.24 7.27
27.812 160 25.718 I56.818 103.2 5174.4 1.16 18034.8 1098.6 4.05 .247 4.16 348.5 21.23 369.77 3.25 3.88 4.50
30.9024 2I3-214 5749.44 20038.74 1220.7*
ioo!s15 139.315
Profit Hogs @ $5.00 Hogs at $6.00
Lot I _____ $53.45 $96.99
Lot II ____ $39.52 $83.26
Lot V ------- $64.63 $122.13
For bu. 
Lot I 
Lot II 
Lot V
Hogs @ $5.00 
$ .708 
$ .651 
$ .681
Hogs @ $6.00 
$ .877 
$ .818 
$ .841
RETURNS OF AN ACRE.
For Crop Hogs @ $5.00 Hogs @ $6.00     .  [  . Corn
Lot I — ______ I  $66.80 $110.35
Lot II -  -____  $52.89 $96.63
Rot V __________ $78.00 $135.50
Pork accredited to forage (estimated) 1147.70 pounds, Lot I; 760.86 pounds, Lot II; 1299.08 pounds, Lot V.
iEar corn limited to 3, 4 and 4 pounds daily per 100 pounds live weight for the first, second and third "Thirty-Hay Period” , respectively. 
In proportioning the feed between weigh days it was assumed that the hogs were gaming .5 of a pound daily. This allowance approximates 2-3 
to 4-5 of a full feed ration. M l
2Cost of crop for a hundred pounds gain $ .307 (included). „  . pal ,8Seventeen extra hoes added Oct. 16 to Nov. 15, because of heavy growth of forage. A portion, one-half of the lot, was fenced off, and
a separate feed record kept upon the hogs added. At the end of the season there was comparatively little forage remaining. These seventeen 
hogs were transferred from the sweet clover Lot YIII, after the sweet clover was completely eaten.
¿Acre t)3/Sis.
«Cost of crop for a hundred pounds gain $ .306 (included). ^ T . TTT
«Seventeen extra hogs estimated to be carried Oct. 16 to Nov. 15, because of heavy growth of forage. Lots I, n  and Y were carefully 
compared as to the amount of forage available Oct. 16, over and above the needs of the hogs then grazing. By an accurate system of
measuring and weighing forage it was estimated that Lots I and II had considerable more rape available than Lot V. As between I and
II II had the more. Lot V had 7-17 as much forage as I by weight. Because of the scarcity of available hogs it was possible to stock 
onlv Lot I. Lot I having somewhat less forage (difference was very little, not enough to support a hog less) than Lot H made it desirable 
to use this lot as a basis to insure comparative returns for the other lots. Lot II is therefore assumed to carry the same bunch of 17 
hogs as Lot I. Lot V is assumed to carry 7-17 as many as Lot I or 7 hogs for the period of Oct. 16-Nov. 15, 30 days. While this estimate 
is objectionable because of experimental reasons, nevertheless it was the only way out of the difficulty, and the results given are safe and
dependable. . . . , H I HR .I  ,7Hogs would not take 1-10 meat meal Sept. 11 to finish, hence fed what they would clean up.
8Oost of crop for a hundred pounds gain $ .233 (included).
®Two hogs removed because of sickness and not replaced.
10Seven extra hogs estimated to be carried Oct. 16 to Nov. 15, 30 days. See Note 6. ^ .
nig pigs June 13-Nov. 20. ?-217 pigs Oct. 16-Nov. 15. 1827 pigs June 13-Oct. 11. 142B pigs. Oct. 11-Nov. 20.. 157 pigs Oct. 16-Nov 15.
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Hence the hogs will he placed upon the market at an earlier age 
with less attending risk and interest on the investment. When 
hogs are high in price the profits on an acre will be correspond­
ingly greater where the full feed system is used, but where hogs 
are selling considerably below normal the object should be to 
produce the cheapest possible gain, which will be secured by due 
consideration of the many factors involved. The average daily 
profit per hog is sometimes considered as a fair criterion of rela­
tive efficiency. The limited ration hogs, with corn at 50 cents 
and pork at $5.00, returned a daily profit of 1.4219 cents as 
compared to 1.3026 cents where full feeding was followed.
RESULTS W IT H  FULL AND LIMITED FEEDING.
A  resume of the results secured on the three lots follows:
C orn  lim ited  w ith  1-20 m ea t m eal. An acre of oats, peas and rape 
pasture (lot I  table X X X I ) , in conjunction with an average daily 
grain ration of 4.09 lbs. per hundred lbs., live weight, carried 23.5416 
hogs, having an average weight of 99 lbs., for 160 days, producing an 
average daily gain of 1.156 lbs. on each hog. With corn at 50 cents a 
bushel, the gains cost $3.77 a hundred lbs.
The returns of an acre show a net profit of $53.45 and $96.99 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 70.8 and 87.7 
cents. The pork accredited to an acre of oats, Canadian field peas and 
rape forage with a limited corn ration and small allowance of meat 
meal is estimated to be 1147.70 lbs.
C o m  lim ited  w ith  1-10 m ea t m eal. An acre of oats, peas and rape 
pasture (lot II, table X X X II ) , in conjunction with an average daily 
grain ration of 4.25 lbs. per hundred lbs., live weight, carried 23.5416 
hogs, having an average weight of 100 lbs., for 160 days, producing 
an average daily gain of 1.161 lbs. on each hog. With corn at 50 cents 
a bushel, the gains cost $4.10 a hundred lbs. H H i  ^
The returns of an acre show a net profit of $39.52 and $83.26 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 65.1 and 81.8 
cents. The pork accredited to oats, pea and rape forage when a g B  
corn ration and a large allowance of meat meal is fed is estimated o
be 760.86 lbs. ; /J B  , H
C o m  fu ll  fe d  w ith  1-20 m ea t m eal. An acre of oats, peas and ra,pe 
forage (lot V, table X X X III ) , in conjunction with an average daily 
unlimited grain ration of 4.16 lbs. per hundred, live weight, carried 
30.9027 hogs, average weight 103 lbs., for 160 days, producing an average 
daily gain of 1.163 lbs. on each hog. With corn at 50 cents a bushel, 
the gains cost $3.88 a hundred. _  J
The returns of an acre show a net profit of $64.63 ||&fl 22 •
corn is worth 50 cents and. hogs, respectively, $5.00 and $6.00. a  ^y-sbe 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 681 and 84.x 
cents The pork accredited to an acre of oats, Canadian field peas an 
rape forage, when a full feed of corn and a small allowance of meat 
meal is fed, is estimated to be 1299.08 lbs.
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OATS, COMMON FIELD.
Oats pasture is often used early in the season. A  few turn ' 
the hogs on while the oats are young and growing, allowing them 
to remain there until the oats begin to head. Others leave the 
hogs in until harvest. In a favorable season enough oats will 
fall to the ground to produce a volunteer pasture later.
The hogs were turned upon this oat plot June 13 as the oats 
were beginning to head, and kept on until all the oats were 
harvested. The dry season favored a consumption of practi­
cally all the grain, scarcely any remaining upon the ground. 
A  full feed of corn was allowed during the pasturage season.
The hogs were taken off September 11, leaving but little 
time for winter rye or wheat to be put in. More hogs could 
be turned on an oat pasture of this sort, thus cleaning it up 
quickly to allow opportunity for the seeding of a winter annual 
RESULTS W ITH  OAT PASTURE.
An acre of oat pasture (lot IXa, table X X X IV ), with an average 
daily grain ration of 4.66 lbs. per hundred, live weight, carried 30 
hogs, average weight 50 lbs., for 90 days, producing an average daily 
gain of .636 lbs. on each hog. With corn at 50 cents a bushel, the gains 
cost $4.10 a hundred.
The returns of an acre show a net profit of $15.33 and $32.53 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 64.6 and 81.0 
cents. The pork accredited to an acre is estimated to be 398.93 lbs.
n a S ' . 1?; Grazing alfalfa in late October (1911). (Lot III, 1911.) Alfalfa pasipre is ready early and remains late.
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TABLE X X X I V — OATS.
LOT IXa. SPRING PIGS OF 1911. Sown (Drilled) April 18. (Area .3 Acre.) Crop Production Cost $8.60 an Acre. 
June 13, P. M., to Sept. 11, A. M., 1911—90 Days.
Ear Corn Plus One-twentieth Meat Meal. Full Feed of Grain Entire Period.
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Total Cost2 of a 
Hundred Pounds 
Gain-Meat Meal 
$2.50 cwt.
Corn 
@ .40
per Bi 
@ .50
ishel
@.60
9 so 25.7 38.8 32.2 118.1 .43 328.1 22.1 1.21 .082 4.01 277.8 18.71 296.55 $2.95 $3.45 $3.95
9 30 38.3 55.9 47.3 154.0 .57 594.4 38.0 2.20 .141 4.94 380.0 24.68 410.69 3.88 4.57 5.26
Aug. 12-Sept. 11__ 9 30 55.9 82.9 69.4 243.0 .90 842.9 52.1 3.12 .193 4.77 346.9 21.44 368.34 3 . 5 2 4.14 4.76
June 13-Sept. II. 9 90 25.7 82.9 49.7 515.1 .636 1765.5 112.2 2.17 .139 4.66 342.7 21.78 364.54 3.49 4.10 4.71
30.001 1717.01 5885.I1 374.01
RETURNS OF AN ACRE.
For Com Hogs @$5.00 Hogs @ $6.00 1 Profit Hogs @$5.00 Hogs @ $6.00 | For bu. Com Hogs @ $5.00 Hogs @ $6.00
i Z l  ix ™ ________  $23193 $41.13 I Lot I X a ------------  $15.33 $32.53 I Lot IX a ------------  $ .646 $.810
Pork accredited to forage (estimated) 398.90 pounds.
2Co?t ofScrop for a hundred pounds gain $ .501 (included).
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RAPE, DWARF ESSEX.
Rape was again tried in 1911 to see if it would continue to 
give as good results as in previous: seasons. The returns ex­
ceeded our expectations.
A  full feed of grain was allowed, consisting of ear com  
plus 1-20 meat meal. Under this system the cost of gains is 
somewhat higher than in previous years, costing $3.91 a hun­
dred with corn at 50 cents, as compared to $3.63 and $3.95 in 
1909, and $3.79 in 1910. The large number of hogs carried to 
the acre, and the exceptionally large quantity of pork pro­
duced, however, makes this year’s plot set a record for net 
profits secured, or $80.37 and $154.63, with corn at 50 cents, 
and pork, respectively, $5.00 and $6.00.
The rape was pastured lightly at the beginning of the season 
and thus allowed to get a good start. On September 11 more 
hogs were added, making the carrying capacity more than twice 
as great as formerly. Because of the heavy growth of forage 
at this time, due to the good start early in the season with light 
pasturage, there was abundant feed until November 20. A  graz­
ing season of 160 days was possible and the lot carried the 
record breaking number, an average of 43.125 hogs having an 
average weight of 97 lbs. for the five and one-third months.
RESULTS W IT H  RAPE.
An acre of dwarf Essex rape pasture (lot 1X6, table X X V ) , in con­
junction with an average daily unlimited grain ration of 4.286 lbs. per 
hundred lbs., live weight, carried 43.125 hogs, having an average weight 
of 97 lbs., for 160 days, producing an average daily gain of 1.076 lbs. 
on each hog. With corn at 50 cents a bushel, the gains cost $3.91 a 
hundred lbs.
The returns of an acre show a net profit of $80.37 and $154.63 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 64.8 and 80.2 
cents. The pork accredited to an acre of rape forage is estimated to be 
1438.80 lbs.
ALFALFA.
The cheapest gains that have been made upon any forage 
crop in our trials were made upon alfalfa in 1911. (Table 
X X X V I.) With corn at 50 cents a bushel the cost of gains, 
all other expenses considered, was $2.88 a hundred pounds. 
The next cheapest gains in any of the years were made upon 
sweet clover in 1911 (table X X X V II) and oats, clover and 
rape in 1909, (table V II) with respective costs of $3.54 and 
$3.56 a hundred pounds.
A wonderful contrast exists between the results secured in 
1909 and those of 1911 upon this forage. In the earlier trial 
the gains cost $3.96 (table V ), as compared to $2.88* this
*See page 13a under alfalfa discussion, 1909.
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TABLE X X X V .— RAPE (D W A R F E S SE X ),
LOT IXb. SPRING PIGS OF 1911. Sown' (Drilled) April 18. (Area .3 Acre.) Crop Production Cost $9.20 an Acre. 
June 13, P. M ., to Nov. 20, A. M., 1911—160 Days.
Ear Corn Plus One-twentieth Meat Meal. Pull Peed of Grain Entire Period.
Periods
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H ® .40 ® .50 ® .60
9 30 25.1 36.2 30.7 100.4 .37 329.8 21.4 1.22 .079 4.23 328.5 21.31 349.82 $3.00 $3.58 $4.17
9 30 36.2 52.9 44.6 150.0 .55 538.9 33.5 1.99 .124 4.75 359.2 22.33 381.61 3.25 3.89 4.53
9 30 62.9 79.8 66.3 242.0 .89 789.1 49.4 2.92 .183 4.67 326.0 20.41 346.49 2.96 3.54 4.13
18 30 81.3 120.2 100.8 699.0 1.29 2308.8 140.2 4.27 .260 4.49 330.3 20.06 350.36 2.98 3.67 4.16
18 30 120.2 163.6 141.9 782.0 1.44 3016.2 183.6 5.58 .340 4.17 385.7 23.47 409.18 3.46 4.15 4.84
18 10 163.6 177.7 170.7 254.2 1.41 1097.7 66.1 6.09 .367 3.78 431.8 26.00 457.85 3.85 4.63 5.40
12.937
43.I251
160 25.1« 
81.3*
79.8s
177.7*
96.6 2227.6
7425.31
1.07 8080.6
26935.31
494.2
I647.31
3.90 .239 4.28 362.7 22.19 384.93 3.26 3.91 4.56
-aos*
RETURNS OP AN ACRE.
Per Com Hogs @ $5.00 Hogs @ $6.00 | Profit Hogs @ $5.00 Hogs @ $0.00 I Por bu. Corn Hogs @$5.00 Hogs @$6.00
Lot I X b ________ _ $89.57 $163.83 I Lot IXb ________  $80.37 $154.63 | Lot I X b ___ -____ $ .648 $ .802
Pork accredited to forage (estimated) 1438.80 pounds.
xAcre basis.
2Cost of crop for a hundred pounds gain $ .124 (included).
89 pigs June 13-Sept. 11.
*8 pigs Sept. 11-Nov. 20.
BNine extra hogs were added Sept. 11-Nov. 20 (70 days) because of heavy growth of forage. Transferred from oats Lot IXa when oats 
were completely “hogged down” . 76
Bulletin, Vol. 12 [1914], No. 136, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss136/1
77«
year; with, corn at 50 cents and pork at $5.00 and $6.00 the 
profits were respectively, $23.62 and $46.39 in 1909 in compari­
son with $65.99* and $97.09 in 1911.* Furthermore, the season 
in 1909 was much more favorable for alfalfa production than it 
was in 1911. The contrast demonstrates quite forcibly that a 
big difference exists between the different varieties of alfalfa. 
Evidently much is yet to be learned considring the selection of 
a variety best adapted as a hog forage. Judging from com­
parative analyses of the early seeding as compared to the one 
of this year, the 1911 forage runs much higher in protein.
The 1911 alfalfa was sown in the fall of 1910. The growth 
came on well and a good stand resulted.
The number of hogs placed on the plot was limited in order 
to insure that enough hay growth be made to prevent injury 
to the alfalfa plant crowns, which might result in the killing 
out of the stand. Hay was cut from the plot at the rate of
3837.8 pounds to the acre.
The chemical determination of the constituents of the edible 
portions of this alfalfa was made (table L ). The sample was 
taken October 12, 1911, in such a manner as to represent that 
portion eaten by the hogs. This consisted of the tops of the 
plant, including a comparatively large portion of the tender 
stem, together with most of the leaves. Mr. Gaessler of the 
chemical section found the food constituents in the proportions 
given. The sample would represent fourth cutting alfalfa.
COMPOSITION OF EDIBLE PORTION OF ALFALFA. 
(Sampled October 12, 1911.)
Field Basis Dry Matter Basis
Water _. _ 75.75 None
Proteiin. r .u 50.69
Carbohydrates (Nitrogen Free Extract)________1 11.28 46.51
(Crude Fibre)__________________ 2.34 9.63
Fat (Ether Extract) __ __________________  - .52 2.14
Ash ............. 2.67 11.03
The protein runs quite high, or practically 31 per cent of the 
dry matter. The ratio of protein to carbohydrate equivalent, as­
suming a pound of fat to be equal to 2.2 lbs. of carbohydrates, is 
1:1.983. Manifestly, the hog would not be compelled to eat 
as much of a forage having as narrow a nutritive ratio as this, 
in order to balance up the corn ration, as he would of clover, 
for instance, which runs about 1 :4.
The grain ration was limited early in the period, consisting 
of ear corn plus 1-20 meat meal. Hogs were on full feed last 
90 days only.
*See page 14a under alfalfa discussion, 1909.
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TABLE XXXVI—ALFALFA 
(From  Com m ercial Seed.)
LOT III. SPRING PIGS OP 1911. Sown (Drilled) in August, 1910. (Area .9 Acre.) Crop Production Cost $10.751 an Acre.
May 19, P. M., to Nov. 15, A. M., 1911—180 Days.
Ear Com Plus One-twentieth Meat Meal. Pull Peed of Grain Last 90 Days Only.2
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Corn per Bushel
®.40 @.50 @.60
May 19-June 18___ 15 30 18.7 28.7 23.7 149.2 .33 356.8 22.5 .79 .050 3.54 239.1 15.08 254.26 $1.57 $2.00 $2.41
June 18-Jüly 18----- 15 30 28.7 40.8 34.8 182.0 .40 536.9 32.8 1.19 .073 3.63 295.0 18.02 313.07 2.04 2.56 3.09
July 18-Aug. 17— 15 30 40.8 70.4 55.6 443.0 .98 828.2 52.0 1.84 .116 3.51 186.9 11.74 198.70 1.10 1.44 1.77
Aug. 17-Sept. 16__ 15 30 70.4 120.4 95.4 751.0 1.66 1851.0 113.1 4.11 .251 4.57 246.4 15.06 261.54 1.62 2.06 2.50
Sept. 16-Oct. 16__ 15 30 120.4 166.5 143.5 691.6 1.53 2849.3 173.1 6.33 .385 4.68 411.9 25.03 437.02' 3.05 3.79 4.53Oct. 16-No v. 15®__ 14 30 168.1 209.7 188.9 581.7 1.38 2665.5 161.8 6.34 .385 3.56 458.2 27.82 486.04 3.45 4.27 5.09
May 1 9 -N o v .  1 5 .___ 14.83 180 18.7® 166.5® 8 9 .2 2 7 98 .5 1 .0 4 9 0 8 8 .0 55 5 .3 3 .4 0 .208 4.04 3 2 4 .7 19 .85 3 4 4 .60 2 .3 0 2 .8 8 3 .4 6
16.477* 1 6 8 .I7 2 0 9 .7 7 3 1 99 .4 * 10097.8* 61 7 .0 *
RETURNS OF AN ACRE.
Por Com Hogs @$5.00 Hogs @ $6.0011 Profit Hogs @$5.00 Hogs @ $6.0011 For bu. Corn Hogs @$5.00 Hogs @$6.00
Lot HI —---------- $76.46B $107.845 $  Lot III -------------- $65.99 $97.09 II Lot III _________  $ .866 $1,038
. Pork accredited to forage (estimated) 865.54 pounds in addition to 3837.8 pounds of alfalfa hay.
*2404, 850 and 200 pounds of alfalfa cut from plot on June 8, July 14 and Aug. 28, respectively, or a total of 3454 pounds, valued at $14.00 
a ton is $24.18, which entirely pays the crop production cost of $9,675 on .9 acre (.9 of 10.75 is $9,675) leaving a credit balance of $24.18 minus 
$9,675 or $14,505. This credit is applied on the total cost of a hundred pounds gain, $14,505 divided by 27.985 or $.518 credit. In other 
words, this alfalfa surplus when sold would pay for $ .518 worth of grain cost on each hundred pounds of gain made. ¡See page 13^  under al­
falfa discussion.
2Ear com limited to 3, 4! and 4 pounds daily per hundred pounds live weight for the first,second and third “ Thirty-Day Period”  re­
spectively. In proportioning the feed between weigh days it was assumed that hogs were gaining .5 of a pound a head daily. This allow­
ance approximates two-thirds to four-fifths of a full feed ration.
8One hog removed Oct. 16 because of sickness. Recovered later but was not returned to this lot. ■‘Acre basis. BIneludes $26.87 worth of 
alfalfa hay cut and placed in mow.' This hay yielded at the rate of 3837.8 pounds to the acre. ®15 hogs May 19MDct. 16. 714 hogs Oct. 19- Nov. IS. 78
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RESULTS WITH ALFALFA.
An acre of alfalfa forage (lot III, table XXXVI), in conjunction 
with an average daily grain ration of 4.05 lbs. per hundred, live weight, 
carried 16.477 hogs, average weight 89 lbs., for 180 days, producing 
an average daily gain of 1.048 lbs. on each hog. With corn at 50 cents 
a bushel, the gains cost $2.88 a hundred.
The returns of an acre show a net profit of $65.99 and $97.09 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 86.6 cents and 
$1,038. The pork accredited to an acre of alfalfa forage is estimated 
to be 865.54 lbs. In addition to this estimated pork 3837.8 lbs. of cured 
hay were taken from the acre.
SWEET GLOVER.
The pasture used in 1911 was of the second year’s growth, 
having been pastured its first season in 1910 (table X V II). 
The results were not so good as those of the previous year. 
The pasture came on early, however, and was ready for the 
hogs on May 19, at which time they were turned in. It would 
perhaps have been advisable to have pastured this growth some­
what sooner. The second year’s growth is very rapid, tending 
to become coarse as the season progresses.
A crop of hay was taken from this plot (table X X X V II) 
the yield being at the rate of 2384.4 lbs. to the acre. The cut­
ting was made June 8, while the plants were fairly well in 
bloom. Cutting sweet clover while the plants are in full bloom 
is likely to cause disastrous results. The growth did not come 
on well after this cutting, due to the setback received, as well 
as to excessively dry weather following. The pasture lasted 
only until October 16, while the year previous the pigs were 
kept on forage until November 10.
The sweet clover plot was extended in the spring of 1911. 
This necessitated new seeding on 1-9 of the plot, or 1-10 acre. 
The growth on this small area came nicely, and was eaten by 
the hogs in preference to the older growth. The results se­
cured would probably not have been so favorable to the second 
year’s growth had this area of new growth not been avail­
able. The hogs would spend most o f their time in the fresh 
and tender sweet clover, even traveling the entire length of the 
lot, through the old clover to reach the new.
The grain ration, consisting of ear corn plus 1-20 meat 
meal, was limited early in the period and increased to a full 
feed during the last 50 days. The hay cut from the plot is 
credited in all computations at $10.00 per ton.
RESULTS WITH SWEET CLOVER.
An acre of sweet clover pasture of the second year’s growth (lot 
VIII, table XXXVII), in conjunction with an average daily grain 
ration of 4.63 lbs. per hundred, live weight, carried 20 hogs, average 
weight 46 lbs., for 150 days, producing an average daily gain of .535
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TABLE XXXVII.— SWEET CLOVER (MELILOTUS OFFICINALIS).
LOT VIII. SPRING PiGS OF 1911. Sown (Drilled) Eight-ninths o f Area, April, Spring of 1910, One-ninth of Area, April, Spring of 1911.
(Area .9 Acre.) Crop Production Cost $9.30 am Acre.
„  _ . May 19, P. M., to Oct. 10, A. M., 1911—150 Days.
Ear Corn Plus One-twentieth Meat Meal. Pull Peed of Grain Last 60 Days Only.i
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Com per Bushel
@.40 @.50 @.60
May 19-June 18___ 18 30 18.5 24.4 21.4 106.5 .19 420.8 26.7 .77 .049 3.85 395.1 25.07 420.23 $3.28 $5.39 $4.70June 18-July 18___ 18 30 24.4 31.6 28.0 128.8 .23 550.2 33.4 1.01 .062 3.85 427.1 25.93 453,11 '3.53 4.29 5.06July 18-Aug. 17___ 18 30 31.6 44.6 38.1 235.5 .43 776.2 48.0 1.43 .089 4.00 329.6 20.38 350.01 2.68 3.28 3.87Aug. 17-Sept. 16__ 18 30 44.6 71.0 57.8 473.5 .87 1372.8 83.7 2.54 .155 4.66 289.9 17.68 307,60 2.34 2.86 3.38Sept. 16-Oet. 16s— 18 30 71.0 90.7 84.8 498.9 .92 1995.3 120.6 3.69 .223 4.61 399.9 24.17 424.12 3.29 4.00 4.72
May 19-Oct. 16______ 18 150 18 .5 9 8 .7 4 6 .0 1443.2 .5 3 51 1 5 .4 3 1 2 .4 1.89 .116 4.36 3 5 4 .4 2 1 .6 4 37 6 .1 0 2 .9 0 3 .5 4 4 .1 720« 1603.5« 5683 .8 « 3 4 7 .1 «
RETURNS OP AN ACRE.
TOt VTTT Ho^ @J ' 00 ^ « f j 0-00 I Hoglo f .S ,0°  Hogs at $6,001 Por bu. Coin Hogs @$5.00 Hogs @$6.00Lot VHl ------------  $32.66® $48.70® | Lot V III ------------  $28.46® $39.50® | Lot VIII — i__$ 781 $ 889
Pork accredited to forage (estimated) 340.64 pounds in addition to 2384.4 pounds of Sweet Glover hay. 
iEar corn limited to 3.4 and 4 pounds daily per hundred pounds live weight for the first, second and third "Thirty-Da v Period”  re­
spectively. In proportioning the feed between weigh days it was assumed that the hogs were gaining .5 of a pound a head daily. This al­
lowance approximates two-thirds to four-fifths of a full feed. ' 8
22146 pounds of Sweet Clover hay cut from plot June 8, valued at $10.00 a ton, $10.73, which pays the entire croD nroduction of SS 28
leavi? & a credit of $10.73-$8.28 or $2.45. This credit is a p p M on
TOorthdlVpldH?oby lbs> (total gain all hogs) equals_ a credit of $ .17. In other words this sweet clover surplus would pay for $ .17
Tt Re?™ ipu 0 $  ‘EL?**, pounds of gam made. The hay was fed to the cattle, horses and sheep of the Experiment Station,it being* well eaten and seemingly relished. See page IS*1 under discussion on alfalfa. "
4Acre\asis€r *orage l>rac^ caby all gone at end of this period. Only a few dry, hard and unpalatable stems remaining.
®Includes $11.92 worth of sweet clover hay cut and placed in mow. The yield of hay was at the rate of 2384.4 pounds to the acre. 80
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lbs. on each hog. With corn at 50 cents a bushel, the gains cost $3.54 
a hundred.
The returns of an acre show a net profit of $23.46 and $39.50 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 73.1 and 88.9 
cents. The pork accredited to an acre of the sweet clover forage is esti­
mated to be 340.64 lbs. In addition to this pork estimated, there was 
cut from the acre 2384.4 lbs. of hay.
RYE, WINTER.
Rye has quite an advantage over ordinary pasture crops in 
that it comes exceptionally early and is present late in the fall. 
If rye pasture is allowed to get a fairly good start in the fall 
before pasturing, the growth in the spring will come on quite 
early and furnish abundant pasurage before the central stems be­
gin to form.
The composition of green rye compares quite favorably with 
that o f rape (table L ). This comparison is presented:
GREEN RYE COMPARED TO STANDARD FORAGES. ALFALFA 
AND RAPE. (Edible Portions.) ALL SAMPLES COL­
LECTED OCTOBER 12, 1911.
(Pounds in a Hundred)
Field Basis Dry Matter Basis
Eye Alfalfa Eape Rye Alfalfa Eape
Water ..... 81.86 75.75 80.98 None None None
Protein 4.51 7.44 5.37 24.85 30.69 28.22
Carbohydrates—
(Nitrogen Free Extract) 7.52 11.28 9.88 41.44 46.51 51.93
(Crude Fibre") 2.98 2.34 1.16 16.17 9.63 6.10
Pat (Ether Extract)___ __ 1.00 .52 .65 5.50 2.14 3.41
Ash ____ 2.18 2.67 '1.97 12.03 11.03 10.34
Judged on the dry matter, or water free basis, rye contains 
24.85 lbs. of protein in a hundred pounds of dry matter com­
pared to 28.22 lbs. with rape. Alfalfa outranks both the rye 
and rape. The ratio of protein to carbohydrate equivalent, 
with the assumption that 1 lb. of fat is equal to 2.2 lbs of car­
bohydrates is 1 :2.805 in rye, 1 :2.322 in rape and 1 :1.983 in 
alfalfa. In order to balance up the corn ration, therefore, the 
hog will have to eat considerably more of the rye. The low 
dry matter content in rye would also necessitate a larger con­
sumption of the green material in order to get sufficient dry 
matter.
In pasturing green rye 1 lb. of meat meal was allowed to 
every 10 lbs. of corn, which was probably about right for young 
pigs. When the hogs weigh a hundred pounds or so, it is like-
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82 »
Fi° 11 Rye field ready to be “ Hogged-Down.” (Lot X lla , 1911.) 
This °rye yielded at the rate o f 41.25 bushels to the acre.
ly that 1 pound of meat meal to 15 of corn will give good returns.
The laxative nature of green rye is quite pronounced. We 
have had considerable difficulty with scouring when the green 
rye was pastured with shotes. Older hogs, well grown, and 
heavier get along normally. To counteract the loosening ten­
dency of this ration the addition of blood meal, a tablespoonful 
to the pig twice daily, is of much value.
“ HOGGING-DOWN”  RIPE RYE.
The practice of allowing hogs to harvest the ripe rye as it 
stands in the field has found favor with some hog men. It 
has also met with considerable disfavor with  ^many who have 
used it. To determine the advisability of “ hogging-down stand­
ing rye with hogs we allowed the grain to ripen and stalks to 
crinkle down before pasturing. Our experience covers one 
trial only, but this was unmistakably unprofitable.
The ripe rye was “ hogged-down”  without corn. Dry lot 
feeding has shown that rye, to be most efficient, ^  had best be 
supplemented with a concentrate containing considerable pro­
tein and ash. We therefore fed meat meal at the rate of *4 
pound per head morning and evening, or %  pound daily. H I  
The hogs were exceptionally thrifty spring pigs averaging 
practically 70 lbs. at the beginning of the experiment. Eighteen
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head were used on the plot of .8 acre. That these hogs were 
thrifty and of the profitable sort is sown by their growth previ­
ous to being turned into rye, as well as their record in the corn 
field after they left the rye field. Their gain while hogging 
the rye during the 36 days they were in the field was .only 
.269 lbs, daily on each hog. These same hogs gained close 
to 2 pounds daily when “ hogging-down”  com in which green 
rye was sown at the last cultivation.
The yield of the ripe plot (table X X X V III) was determined 
by harvesting a number of representative areas. The yield was 
exceptionally heavy, at the rate of 41.25 bushels to the acre. 
The rye harvested in determining the yield was fed back to the 
hogs.
It would have been much more profitable to have sold the 
rye upon the market rather than to have “ hogged”  it down. 
Taking an average of 60 cents a bushel for the market price 
of rye and assuming that it takes 15 cents a bushel (which is 
high when rye yields 40 bushels) to cut, shock, thresh and mar­
ket it the field value is 45 cents a bushel. An acre of such yield­
ing rye, therefore, is worth $18.56. The hogs after paying for 
the meat meal and when selling for $5.00 and $6.00 returned 
respectively, $1.71 and $3.89 for the 41.25 bushels. In allowing 
the hogs to harvest this crop, there is a decided net loss of $16.85 
and $14.67 on an acre, when hogs sell, respectively, for $5.00 
and $6.00. Hogs at $5.00 and $6.00 returned, respectively, 4.2 
and 9.4 cents per bushel for the standing rye.
The feeding of some corn to the hogs while they are in the 
rye field along with the supplement is sometimes recommended. 
It may be that under such conditions, they will consume the 
rye with greater corresponding profit, in that, they will not 
have to eat so much of it daily to insure gains.* Where the 
hogs are compelled to subsist upon rye alone they will not con­
sume enough of it to make gains, being inclined to eat only 
slightly more than a maintenance ration.
RESULTS WITH RIPE RYE.
An acre of ripe rye “hogged-down” (lot XIIIu, table XXXVIII), 
in conjunction with an average daily meat meal ration of .454 lbs. 
to the hog, or 613 lbs. per hundred lbs., live weight, carried 22.5 
hogs, having an average weight of 74 lbs., for 36 days, producing an 
average daily gain of .269 lbs. on each hog. Valuing the ripe rye at its 
production cost of $7.72 an acre, the gains cost $7.75 a hundred lbs.
The returns of an acre show a net loss of $6.01 when hogs sell at 
$5.00. The loss was reduced when the hogs sold for $6.00 to $3.83. In 
order to come out even they would necessarily have sold for $7.7»5i; 
this allows no profit, whatever, for growing the crop or taking the 
risk and interest on the hogs into consideration.
*1912 results indicate that hogging ripe rye is unprofitable even though 
some grain is allowed in addition. J. M. E.
83
Kennedy et al.: Forage crops for hogs
Published by Iowa State University Digital Repository, 1914
TABLE XXXVIII—RYE, WINTER, RIPE.
“ Hogged-Down. ”
LOT XIIIa. SPRING PIGS OP 1911. Sown (Drilled) in Early September, 1910. (Area .8 Acre.) Crop Production Cost $10.801 an Acre.
July 7, P. M., to Aug. 12, A. M ., 1911—36 Days.
Meat Meal Only in Addition to Ripe Rye Grain. Hogs Allowed Free Run of the Ripe Rye Field Entire Period.
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July 7-Aug. 6. _ 18 30 68.9 77.6 73.2 156.9 .29 None 246.0 None .456 .62 None 156.79 156.79 $ 7.46s $ 7.46s $ 7.46s
Aug. 6-Aug. 12— 18 6 77.6 78.6 78.1 17.5 .16 None 48.0 None .445 .57 None 274.29 274.29 10.40 10.40 10.40
July l-Aug. 12------ 18
22.50*
36 68.9 78.6 74.0 174.4
218.0*
.26 None
None*
294.0
367.5*
None .454 .61 None 168.58 (68.58 7.75 7.75 7.75
RETURNS OF AN ACRE.
For Com 
Lot XIII .
Hogs @$5.00 Hogs @ $6,001 Profit Hogs @ $5.00 H ogs @ $6.00 | For bu. Field iRye
$ 1.71 $ 3.89 J Lot XIII _______—$6.01 (Loss)5 —$3.835(Ldss) I Lot XIII  ----------
Pork accredited to forage (estimated) —44.50 (loss) pounds.
Hogs @ $5.00 Hogs @$6.00 
$ .0426 $ .094«
1This rye pastured before maturity for two months only. On basis of seven months of pasture (or its grain equivalent) yearly there would 
be deducted two times $1.54 or $3.08 from crop production cost. This le aves a net cost o f $10.80—$3.08 or $7.72 an acre.
2Cost of crop for a hundred pounds gain $3,541 (included). .
sOn basis of production cost of crop. Cost was considerably higher or up to $12.73 a hundred pounds if we charge market field value 
of the standing rye. The yield of the field was accurately determined by harvesting a number of small representative areas and threshing. 
The rve yielded 33 bushels on .8 acre, or at the rate of 41.25 bushels to the acre. Valuing the rye at 60 cents at the elevator, and assuming 
that it will cost 15 cents a bushel to harvest and market we have a field value of 60—15 or 45 cents a bushel. Thirty-three ¡bushels on the plot are 
then worth 33 times 45 cents or $14.85. There was a gain of 174.4 pounds on the hogs. The rye cost of a hundred pounds is therefore $14.85 di­
vided by 1.744 or $8.52. Add to this the pound cost of meat meal or 4.21 for a hundred pound gain and we have $12.73 actual cost.
4Acre basis.5If market field value of rye is charged instead of production cost we have net losses of $16.85 and $14.67.
6No com fed, returns for rye given.
oo
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PASTURING GREEN RYE.
Summer pigs of the current year were pastured in the fall 
of 1911 upon green rye which was a volunteer crop from the 
‘ ‘ hogged-down ”  rye. Because o f the lengthening of the rye 
plot from .8 to .9 acre the .1 acre was hand seeded the current 
year and the season was favorable for the germination and 
growth of the shattered grains which had fallen to the ground 
during the hogging process. An excellent stand was secured.
Two months’ pasture was afforded, during which the pigs 
returned a very substantial profit. Some little difficulty was 
experienced with scouring, and four hogs were removed at the 
end of the first month because of it. Otherwise the venture 
was very favorable.
Ear com plus 1-10 meat meal was fed at the rate of 5 and 6 
pounds daily per hundred pounds live weight for the first and 
second months, respectively.
RESULTS W IT H  GREEN RYE.
An acre of green rye pasture (lot X III6, table X X X I X ) , in con­
junction with an average daily grain ration of 4.51 lbs. per hundred 
live weight, carried 31.111 hogs, average weight 58 lbs., for 60 days, 
producing an average daily gain of .81 lbs. on each hog. With corn at 
50 cents a bushel, the gains cost $3.67 a hundred.
The returns for two months’ pasturing of an acre show a net profit 
of $20.05 and $35.18 when corn is worth 50 cents and hogs, respectively, 
$5.00 and $6.00. A  bushel of corn fed to $5.00 and $6.00 hogs netted, 
respectively, 75.8 and 95.2 cents. The pork accredited to an acre of 
rye forage (pastured two months) is estimated to be 347.46 lbs.
CHECK DRY LOT.
Two check lots of spring pigs were fed in 1911 to afford a 
comparison of dry lot with forage feeding. One bunch (lot II, 
table X L) was fed a grain ration of ear corn plus 1-20 meat 
meal, the same grain ration that most of the lots on forage were 
receiving. The other, (lot IV, table X L I), was fed an efficient 
ration of ear com plus 1-7 to 1-16 meat meal (meat meal de­
creased as period progressed). ^
The different forages must compete with the best possible 
dry lot ration. It is manifestly unfair to compare different 
forage crops with inefficient dry lot systems. Weanling pigs 
will make very little profit for the owner if they are fed upon 
nothing but corn and confined to a dry lot. By making a com­
parison, therefore, say corn and clover pasture, with corn alone 
in dry lot the difference would be astonishing. I f we are 
going to fatten hogs in dry lot, the ration must be the best 
possible, and if the forage system is to be recommended it must 
clearly outclass the best dry lot methods.
Ear com when fed to spring pigs in dry lot (table X L I), in 
conjunction with a meat meal allowance of 1-7 to 1-16, the
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LOT Xlllb. SUMMER; PIGS OP 1911. 
Cost $10.801 an Acre.
Ear Corn Plus One-tenth Meat Meal.
TABLE X X X I X — RYE, W INTER, GREEN.
Volunteer Crop Prom “Hogged” Bye Grain on .8 Acre.
Sept. 22, P. M., to Nov. 21, A. M., 1911—60 Days. 
Grain Limited.2
(Area .9 Acre.) Sown. Crop Production
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4/>_l 582.1 .64 1508.4 180.3 1.67 .203 4.07 259.1' ! 31.32 290.46 $2.83 $3.29 $3.76
86.9 72.0 778.2 .99 2417.2 302.9e 3.09 .388 4.84 310.6 38.92 349.53 3.39 3.94 4.50
55.8s
86.9s
58.1 1360.3 
1511.4«
.81 3925.7 
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2.33 .289 4.51 288.5 35.67 324.26 3.15 3.67 4.18
1
BETUBNS OP AN ACRE.
Por Com Hogs @ $5.00 Hogs @ $6.001 Profit Hogs @ $5.00 Hogs @$6.00 I For hu Com Hogs @j®-00 Hogs @ $S-°°
T ot Xlllb $23.aJ7 $38.267 L o t X m b ----------- $20.067 $35.IS7 I Lot X l l l b ----------- $.758 $.952
x,oi ----------  v ,pork accredited to forage (estimated) 347.46 pounds.
i0n basis of rye furnishing seven months of pasture or its equivalent yearly, the resulting grazing cost a month would be $10.80 divided
i j S 0S ™  itai.ae ” t°o“ ? 'a S 5  H  daily p a  ta a tod  pound, live K  Jor.tte t a t  and = d 
proportioning the feed between weigh days it was assumed that the hogs were gaining .5 of a pound a head daily, lhe allowance approx
imates 4-5 of a full feed ration. B W P W I
8Cost of crop for a hundred pounds gain equals $2.04 (included.)
figured at 11 pounds, because 8.5 pounds of blood meal is equivalent to the cost of 11
pounds of meat meal at the time of this experiment, 
months pastured.
830 pigs Sept. 22-Oct. 22. »26 pigs Oct. 22-Nov. 21.
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amount of supplement gradually decreasing as the period pro­
gresses, has proven a good dry lot ration. A  comparison of this 
heavy meat meal allowance with 1-20 meat meal shows that the 
gains were produced practically three times as rapidly, and also 
more cheaply. The gains with the larger meat meal allow­
ance (table X L I), with corn at 40, 50 and 60 cents, cost, re­
spectively, $3.74, $4.36 and $4.99 as compared to $4.87, $5.87 and 
$6.88 where a smaller quantity of meat meal was given (table 
X L ) ;  the difference is $1.13, $1.51 and $1.89 per hundred 
pounds in favor of the larger allowance.
Every one of the forages tried produced gains at a less cost 
than the best dry lot.
The cost of gains upon alfalfa was $2.88* a hundred pounds, 
with corn at 50 cents, as compared to $4.36 in dry lot, a saving 
of $1.48 per hundred. Furthermore, the daily gains on each 
hog were 1.048 lbs. to .633 lbs. in favor of the alfalfa. The 
net profit per hog during the feeding period of five months 
was 61 cents in dry lot, as compared to over $3.00 for the same 
period of time when the hogs were run upon alfalfa. The 
highest costing pork made upon forage was $4.10 per hundred. 
This is 26 cents a hundred in favor of forage. Furthermore, the 
gains upon forage are much more rapid in practically all in­
stances. Every comparison distinctly shows that the dry lot 
system of feeding young spring pigs is clearly outclassed by 
the forage method.
SUMMARY OF DRY LOT TRIALS.
A summary of the results of the two trials in dry lot follows:
E a r  corn  p lu s 1-20 m ea t m ea l ( lo t I I , tattle X L ) . Ten. spring pigs 
were started in this experiment, hut one pig was removed on October 
18th, after 90 days of feeding, because of unthriftiness induced by the 
unsuitable ration. This combination of feeds  ^ was not profitable. Not 
enough protein and ash was allowed in addition to the ear corn. The 
experiment was discontinued on the 120th day because of the evident 
inefficiency of the ration. A  full feed was allowed, or an average daily 
ration of 3.98 lbs. per hundred lbs., live weight. There was an average 
of 9.75 hogs in the lot during the period, having an average weight of 
36.08 lbs. An average daily gain of .241 lbs. was made by each hog. 
With corn at 50 cents a bushel, the gains cost $5.87. A  bushel of corn 
fed to $5.00 and $6.00 hogs netted, respectively, 41.3 and 51.2 cents.
E a r corn  plu s 1 -7 to  1-16 m ea t m eal, m ea t m ea l decrea sed  as period) 
p rogressed  ( lo t I V , ta U e  X L I ) .  Ten hogs were fed in this check lot. 
Full feed was allowed the entire period, or an average daily gram 
ration of 4.28 lbs. per hundred lbs., live weight. These ten hogs had 
an average weight of 59 lbs. for the period of 150 days. An average 
daily gain of .633 lbs. was made by each hog. With corn at 50 cents 
a bushel, the gains cost $4.36 a hundred lbs. A  bushel of corn fed 
to $5.00 and $6.00 hogs netted, respectively,. 60.2 and 76.2 cents.
$3.61 when hay is not credited.
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TABLES X L  AND X L I.— CHECK DRY LOTS.0 CARRIED TO SHOW CO MPARISON BETW EEN DRY LOT AND
FORAGE FEEDING.
LOT II. STRING PIGS OF 1911. Hogs Kept in Experimental Dry Fee ding Lot (22x80 feet) or practically 1-25 Acre. July 20, P. M ., to Nov. 
17, A. £M., 1911—120 Days. Ear Corn Plus One-twentieth Meat Meal. Full Feed of 'Grain Entire Period.
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July 20-Aug. 19.— 10 30 23.6 28.9 26.3 52.6 .17 301.6 18.5 1.00 .062 4.06 573.5 35.30 608.80 $4.972 $6.i002 $7.03a
Aug. 19.-Sept. 18— 10 30 28.9 34.5 31.7 55.5 .18 349.8 20.9 1.16 .070 3.89 630.3 37.77 668.11 5.44 6.57 7.70
Sept. 18- Oct. 18.— 10 30 34.5 43.1 38.8 86.5 .28 428.4 25.7 1.42 .086 3.90 495.2 29.79 525.09 4.28 5.16 6.05
Oct. IS1-Nov. 17— 9 30 43.8 53.5 48.7 87.0 .32 504.6 30.5 1.86 .113 4.06 580.0 35.07 615.11 5.02 6.06 7.10
July 20-No v. 17---- 9.75 120 23.64 43.14 36.0 281.6 .24 1584.5 95.8 1.35 .082 3.98 562.7 34.02 596.72 4.87 5.87 6.88
— 43.8s 53.5s
LOT IY . July 20, P. M ., to Dec. 17, A . M ., 1911—150 Days. Ear Corn plus 1-7 to 1-10 Meat Meal (Decreased as Period (P'rogresses). Full Feed 
of Grain Entire Period.
July 20-Aug. 19___ 10 30 23.9 32.2 28.0 83.5 .27 294.4 51.47 .98 .172 4.11 352.0 61.64 414.30 2$4.068 2$4.69s 2$5.32s
Aug. 19-Sept. 18— 10 30 32.2 44.3 38.2 120.5 .40 412.0 76.45 1.37 .255 4.25 341.9 63.44 405.39 4.03 4.64 5.26
Sept. 18-Oct. IS1__ 10 30 34.5 43.1 38.8 180.5 .60 593.1 92.55 1.97 .308 4.28 328.6 51.27 379.91 3.63 4.21 4.80
Oct. 18-No v. 17___ 10 30 62.3 85.2 73.7 228.5 .76 841.6 124.20 2.80 .414 4.36 368.3 54.35 422.68 3.99 4.65 5.31
Nov. 17-Dec. 17___ 10 30 85.2 118.9 102.0 337.0 1.12 1179.3 126.80 3.98 .423 4.26 349.9 37.63 387.59 3.44 4.06 4.69
July 20-Dec. 17___ 10 150 23.9 118.9 59.1 950.0 .63 3320.7 471.47 2.21 .314 4.28 349.5 49.63 399.18 3.74 4.36 4.99
RETURNS OF CHECK LOTS.
For Bu. of Com Hogs @  $5.00 Hogs@$6.0o I For Bu. of Corn Hogs @$5.00 Hogs@$6.Qo
Lot II _____________ ___________ 1-----________  - $ .4,13 $ .512 ........  I Lot I V __ ______ _________ r________________  $.602 $.762
1Olne pig removed Oct. 18 because of unthriftiness induced by the in appropriate and inefficient ration. 2iCost includes grain (corn and meat 
meal) fed only. No pasture furnished. 3These pigs allowed, ini addition to their grain feed, free access to various condiments of which they 
consumed amounts as follows during the entire period: 2.5 pounds of a ir-slaeked lime; 4.8 pounds home-made charcoal; 2.2 pounds common 
salt; 4.1 pounds wood ashes; 3 pounds of feeding bone flour and 68.1 pounds of waste slacked coal. These items are not included in determin­
ing “Total Cost of a Hundred Pounds Gain.”  At most, considering the character of condiment used, the cost for them would not exceed two 
cents on the hundred pounds gain cost. 410 hogs—90 days. ®9 hogs—30 days.
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COMPARISON OF 1911 FORAGES PASTURED WITH 
SPRING PIGS.
The efficiency of the forages tested in 1911 depends to a 
great extent upon the amount of grain fed. Therefore, a com­
parison must include forage pigs which received a limited graiu 
ration, as well as those which received full feed. It is not 
easy to compare a forage providing a long grazing season with 
one that furnishes a short one. The accompanying table shows 
the relative profits in the 1911 forages which provided grazing 
during practically the entire season.
TABLE XLII. RELATIVE PROFITS IN 1911 FORAGES. 
Ear Corn plus 1-20 Meat Meal. Long Grazing Season Crops.
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LIMITED GRAIN RATION
I*. Oats, Peas and Rape 1.156 $ 3.77 1.4219 â) 53.45 $ 96.99 $ 140.53
III. Alfalfa ____________ _ 1.018 2.88 2.2218 65.99 97.09 128.18
VIII. Sweet Glover, second
year ________ ______ .535 3.54 .7811 23.46 39.50 55.54
FULL FEED RATION.
V. Oats, Peas and Rape. 1.163 3.88 1.3026 64.63 122.13 179.63
IXb. Rape , 1.076 3.91 1.1728 80.37 154.63 228.88
Lot II, oats, pea and rape forage on which heavy supplement was fed 
n°t considered as it has been shown to be less profitable.
Daily profit on each hog after paying for the forage, and grain feed.
Where a limited grain ration was fed the alfalfa produced 
pork at the least cost or $2.88* a hundred pounds. The average 
daily profit per hog is also greatest in the alfalfa lot, clearly 
outranking oats, peas and rape; and sweet clover in both of these 
respects. The average daily profit upon each pig upon forage 
offers fairly good indication of merit. The oats, peas and rape 
is the more profitable when hogs are selling high, simply because 
a larger amount of gain was produced on an acre. Sweet 
clover is easily outclased by alfalfa and by oats, peas and rape. 
Year in and year out the alfalfa would be considered the best 
money maker of these three forages.
In full feeding upon forage the cost of gain is somewhat in­
creased over the limited grain system, but the larger amount 
of pork produced, even though at a smaller profit, offsets the
*$3.61 when hay is not credited. See page 13a.
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advantage of cheap production, in that the net profits per acre 
are the greater. The two crops upon which a full feed is al­
lowed are oats, peas and rape; and rape. The rape, although 
producing gains costing 3 cents more per hundred lbs., never­
theless returned a greater net profit because of the larger num­
ber of pigs pastured. It is quite marvelous that the profits per 
acre should run up to $222.88 when corn is worth 50 cents and 
hogs sell for $7.00.
It is altogether probable, in view of the excellent showing 
made by alfalfa, that if a full ration had been allowed on this 
forage the net income per acre would have exceeded the other 
forages.
The short season forages, such as ripe rye, green rye and 
oats need little comment. The ripe rye was an unprofitable 
crop when ‘ ‘ hogged-down. ’ ’ The oats were not so profitable as 
the green rye, the latter being much the better pasture. Judg­
ing from the data a spring pasturage season of 60 days on green 
rye would exceed the profits of the entire oat crop and still 
leave a good crop of rye which could be harvested and threshed. 
The pasturing itself would becrease the yield somewhat, but 
in an ordinary season not enough to make a serious objection to 
its being used as pasture.
Judging the relative merits of forage crops is again seen to be 
a somewhat complicated problem. The hog man, who grows 
forage, must size up the season according to the local condi­
tions and make his plans accordingly. I f a long season crop 
is wanted, then alfalfa or rape or some of the various mixtures 
tried will prove acceptable. I f  late and early pasture were 
needed, then winter rye would come in. I f  the grower has 
a small amount of forage, but an abundance of corn, hogs being 
high in price, indications are that a full feed of grain could be 
used profitably. If grain is scarce and forage abundant, then 
other conditions would prevail. The swine grower must study 
his markets, his fields and his hogs, and plan accordingly.
In our past experience we have found that corn fed with an 
optimum amount of meat meal (from 1-7 to 1-20) varying 
as the feeding period progresses, to spring pigs, produced as 
cheap a gain in dry lot as any ration tried.
A  few of the representative forages are compared to this best 
dry lot ration in table XLIII.
The cost of a hundred pounds of gain, with corn at 40 cents, 
ranges from $2.30 to $3.26 on forage, while in dry lot they cost 
$3.74; with corn at 50 cents from $2.88 to $3.91 on forage, in 
dry lot $4.36. This saving on each hundred pounds of gain is 
secured in addition to whatever profits may accrue because of 
the more rapid gains.
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TABLE XLIII. REPRESENTATIVE FORAGES AND DRY LOT 
SYSTEM COMPARED.
Initial Weight of Spring Pigs Under 30 Lbs.
Daily Average Weight During Period Ranges From 50 to 103 Lbs.
Lot No. FORAGE
I. Oats, Peas and Rape. 
V*. Oats, Peas and Rape. 
IXb**. Rape _______________
III. Alfalfa _____________
IV. Best Dry L o t ____
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1.156 90.4 1.4219 $ 3.18 $ 3.77 $ 4.36 87.71.168 103.3 1.3028 3.25 3.88 4.50 84.1
1.076 96.6 1.1728 3.26 3.91 4.56 80.21.048 89.2 2.2218 2.30 2.88 3.46 103.8.683 59.1 .4051 3.74 4.36 4.99 76.2
**Full fed grain entire period, other lots only in latter part. ,
How shall we market our corn? Should we feed it to the 
hogs upon forage or to those in dry lot in order to receive the 
highest profits per bushel? The figures show unmistakably 
that a greater net return can be gotten from the corn from forage 
ieedmg Rape returns 80.2 cents a bushel, while alfalfa gives 
usually 90 cents to $1,038, when hogs are selling for $6.00. The 
ry lot return of 76.2 cents is easily exceeded by the forage 
method. Remember also, that in the same period of time a 
much smaller number of bushels of corn is marketed through 
hogs m dry lot than upon forage.
.  GRAIN SAVED BY FORAGE.
How much grain does an acre of forage save when grazing 
spring pigs averaging under 100 pounds during the period? 
comparing the best check dry lot (lot IV) with the various 
iorage lots the amount of grain required for a hundred pounds 
gam is seen to be considerably less upon forage. The hogs 
n the best check dry lot required 349.55 lbs. of corn and 49.63 
ms. ot meat meal for every hundred pounds of gain produced, 
ihe hogs on oats, peas and rape (lot I) required only 331.27 
CvLn an<^  %0.28 pounds of meat meal, producing a saving 
ot the difference between this-requirement and the one on dry 
? ’ or l 8-28 H  of com and 29.35 lbs. of meat meal for every 
undred pounds of gam produced. On an acre of this forage 
acrp1* P r0( u^ecd 4353.56 lbs. of gain. An acre of this for- 
ge meretore saved as many pounds of grain as 43.5356 times 
T277 7? riZ95‘8| B  of sheiied corn; 43.5356 times 29.35 equals 
lbs- of meat meal saved, or a total amount of grain,
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equaling 2073.6 lbs. It must be remembered, however, that the 
1277.77 lbs. of grain saved was the expensive meat meal. We 
find that on the average, a pound of meat meal is worth about 
the same as 3 pounds of corn, therefore figuring the grain saved 
upon the com basis we would multiply the meat meal saved by 
3 (1277.77X3=3833.31) which would give us 3833.31, the shelled 
corn equivalent of the meat meal saved. Adding this to the 
shelled corn saved (3833.31-f-795.83)=4629.14 lbs. of corn.
The following table is presented to show the amount of grain 
saved by the various forages tested with spring pigs in 1911.
TABLE XLIV . GRAIN SAVED BY AN ACRE OF FORAGE.
On the Basis That the Best Dry Lot Ration Required 349.55 Lhs. of Corn 
and 49.63 Lbs. of Meat Meal to Produce a Hundred Lbs. Gain.
Lot No. FORAGE ShelledCom
Meat
Meal
Total
Grain
Total Shelled Corn 
Equivalent. 
(=Shelled Corn +  
3 X the Meat Meal)
I. Oats, ¡Peas and Rape---- 795.83 1277.77 2073.60 4629.14
II. Oats, Peas and Rape— _ 606.69 782.97 1389.66 2955.60
X. Oats, Peas and Rape----- 58.07 1632.83 1690.90 4950.56
IXa. Oats ---- ------- --------------- 116.58 478.18 594.76 1551.12
IXb. Rape __________________ — 980.14 2037.51 1057.51* 5132.39
III. A lfa lfa ------------------------- 771.14 925.99 1607.13 3549.11
VIII. Sweet Clover ---------------- — 78.57 448.83 370.26** 1267.92
XHIa. Rye, r ip e___ ——-------- None — 259.31 — 259.31 — 777.93
Xim>. Rye, green ____________ 921.37 211.00 1132.37 1554.37
*In addition to the 3837.8 pounds of cured hay to the acre, 
addition to the 2384.4 pounds of hay cut to the acre.
1911 TRIALS WITH YEARLING SOWS OF SPRING 
1910 FARROW.
Three plots were devoted to forages upon which sows a lit­
tle over a year old were grazed. These sows had just weaned 
litters and were in fair condition.
The forages tried were oats-elover, one-half o f the plot being 
devoted to each crop; oats, Canadian field peas and rape; and 
oats, medium red clover and rape. The ration consisted of ear 
corn alone. For sows such as these our dry lot results show that 
soaked shelled corn would have been the best form of corn prep­
aration, but as direct comparison was wished between these hogs 
and younger pigs the ear com was used.
The grain ration was limited to about two-thirds full feed, 
the object being to carry the sows through with a gain of about 
a pound per day. It was not wished that they should become 
too fat, but rather that they should be in good condition for fall 
breeding. Then, too, it was part of the plan to discover whether
92
Bulletin, Vol. 12 [1914], No. 136, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss136/1
93'
or not the sow should make the forage a large portion of her 
ration for most economical results. Where two-thirds of a full 
feed of grain was allowed considerable forage was eaten.
The forage consumption of yearling sows is practically three 
to four times as great as that of spring pigs. An average of 
9.3 sows on an acre consumed more forage than a lot of 30 spring 
pigs carried under almost the same conditions.
These sows, averaging about 230 lbs. during the forage sea­
son, corroborated the results (table X L V III) secured, in 1910 
with fattening hogs weighing on the average about 200 lbs. 
(table X X V ), in that the gains were quite expensive and the 
profits per acre small. In 1910 the cost of a hundred gain, 
with com at 50 cents, ranged from $4.73 to $5.08 a hundred 
pounds. The sows of 1911 made gains for $4.23, $4.59 and $5.31, 
depending upon the forage. The returns per acre with corn 
on the 50 cent basis and hogs at $5.00, in 1910, ranged from 
a loss of 63 cents to a profit of $6.64, while the sows in this 
year showed a loss of $2.72 and net profits of $3.85 and $6.86 
varying with the forage. The profit on spring pigs during the 
same season ranged from $15.33 to $65.99.
The results upon the respective forages are herewith given.
RAPE-CLOVER.
This forage offered the sows a choice between rape and clover 
and it is quite noticeable that the rape was preferred. How-
Fig. 12. Representative yearling sows used in forage trials of 1911. (Lot 
IV, 1911.) This picture was taken July 26, 1911, forty days after the 
experiments began. Such heavy hogs are clearly outclassed in economy of 
gain by young pigs.
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TABLE X L Y  — RAPE— CLOVER.
(Dwarf Essex—Medium Bed.)
(One-half Area in Rape, the Other Half in Clover.)
LOT IV. YEARLING SOWS (not bred) o f Spring 1910 Earrow. Rape Sown (Drilled) April IS. (Area .9^  ActoO _
Clover held over from Oats, Clover and Rape of 1910. Crop Pro ductioo Cost: Rape, $9.20; C lover , $9.00. Average, 
June 16, P. M., to Sept. 24, A. M ., 1911. 100 Days. Grain Limited to About Two-thirds Pull Peed. Ear Corn Only.
1.10 an Acre.
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7 30 181.4 211.9 196.7 213.2 1.01 633.5 None 3.01
9 30 206.1 239.8 223.0 304.0 1.12 949.6 None 3.51
9 30 239.8 261.3 250.6 193.0 .71 1237.5 None 4.58
Sept. 14-Sept. 24_„ 9 10 261.3 272.3 266.8 99.5 1.10 419.0 None 4.65
8.4 100 181.4s 211.9« 230.0 809.7 .96 3239.6 None 3.85
9.3333 206.1« 272.3« -------. . . 899.6s 3599.6s None8
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Grain Required 
for a Hundred 
Pounds Gain
1.53
1.57
1.82
1.74
1.67
297.1 
312.3
641.1
421.1
400.1
None
None
None
None
None
, oqS  
’S'O® a
Total Cost2 of a 
Hundred Pounds 
Gain, Meat Meal 
$2.50 cwt.
Corn per Bushel
® .40 ® .50
297.14 
312.39 
641.19 
421. n
400.il
P2.78
2.89
5.24
3.67
3.52
53.31
3.45
6.39
4.42
4.23
®.60
$3.85
4.01
7.53
5.17
4.95
Por Com 
Lot IV —
RETURNS OP AN ACRE.
Hogs @$5.00 Hogs @ $6.00 | Por bu. Com Hogs @$5.00 Hogs @ $6.00 ( Profit 
$6.864 $15.864 I Lot IV I _________  315.964 I Lot IV
Hogs @ $5.00 Hogs @ $6.00 
$ .607 $ .747
Pork accredited to forage estimated 256.88 pounds in addition 626 pounds of clover hay.
2^4f o u n d s f r o m Uplot V ily l^valued6at^O.ixfa ton equals $2.82, which is deducted from crop production cost, leaving, a net 
cost of (.9 of $9.10 equals $8.19. $8.19—$2.82 equals $5.37) only $5.37 chargeable to the plot. $5.37, divided by 8.097 equals $.663, which is in­
cluded in total cost of a hundred pounds gain. See page 13a under alfalfa discussion.
4Incfud e s  $3.13 worth of clover hay cut and placed in mow. The yield of hay was at the rate of 626 pounds on acre basis.
B7 sows June 16-July 16.
69 sows July 16-Sept. 24.
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Fig. 13. Red clover and rape, knee-high in June. (Lot IV, 1911.) Year­
ling sows were turned in this forage June 16, 1911, two days after the 
picture was taken. Superior pasture is furnished by these two meritorious
ever, the sows ate of both to a marked extent, spending con­
siderable time in each field.
The rape remained green and furnished considerable pasturage 
until September when, because of close pasturing, the sows nip­
ped off the terminal shoots and the growth of the plants was 
checked. In marked contrast, the younger shotes very seldom 
touched the central bud, but rather preferred to eat the leaves. 
As a result of this indiscriminate eating by the sows, the rape 
forage did not persist in the latter part of the season, but was 
for the most part killed out. The clover, due to the dry season, 
became somewhat hard in the latter part of June and very little 
second growth followed. Some hay was cut from the plot to 
avoid wasting. The yield was at the rate of 626 pounds to the 
acre. This hay is credited to the plot. The pasturage season 
was short, lasting only 100 days, because of the above mentioned 
causes. Had these hogs been pushed upon a full feed of corn 
and not allowed to consume so much forage, the corresponding 
profits would undoubtedly have been greater under existing con­
ditions. ,, i i
■ ■' Ui ; i .-.L i,
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RESULTS W IT H  RAPE-CLOYER.
An acre of rape-clover pasture (lot IV, table X L V ), in conjunction 
v/ith an average daily grain ration of 1.68 lbs. per hundred lbs., live 
weight, carried 9.333 hogs, average weight 230 lbs., for XM ;gb|m  pro­
ducing an average daily gain of .964 lbs. on each hog. With corn at 
50 cents a bushel, the gains cost $4.23 a hundred. oe ..
The returns of an acre show a net profit of $6.86 and $15.86 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A  bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 60.7 and '74.7 
cents. The pork accredited to an acre of the rape-clover forage is 
estimated to be 256.88 lbs. In addition to this, there was a yield of 
626 lbs. of clover hay.
OATS, CANADIAN FIELD PEAS, AND RAPE.
This mixture returned the most profit in 1910 of the forages 
tested with heavy hogs. It was deemed advisable ^ to include 
it in the trials with these sows to see whether or not it would re­
peat. Unfortunately the season was not adapted to the mix­
ture, due to a lack of rain. The crop did not do well along 
in August and September. It seemed as if the peas sapped the 
moisture from the oats and rape. As a result the rape and oats
growth was small. t _ , _
Another disadvantage with this crop this year was that the 
sows roamed a great deal over the field, trampling the forage, 
which was heavily lodged with pea vines, and breaking off a 
considerable number of the rape plants and injurying the oats. 
With young pigs, trampling was not noticeable to such an ex­
tent; they were content to get their feed from a small area 
rather than roam over the whole area. . .
In a favorable season the results may be entirely different 
from those secured during this year. An abundance of ram 
along in July and August would be a great help in recuperating 
the rape and volunteer oats, giving new life to the pasture.
The terminal rape buds in this plot were injured in the same 
manner as in lot IV, the result being that the pasture was set 
back and all consumed by the latter part of September. The 
excessively dry season was not conducive to the growth of vol­
unteer oats.
RESULTS W IT H  OATS, PEAS AND RAPE.
An acre of oats, Canadian field peas and rape pasture (lot VII table 
X L Y I) in conjunction with an average daily gram ration of Lb5 
lbs. per hundred lbs., live weight, carried 9.333 hogs, average weight 
234 lbs for 100 days, producing an average daily gam of .928 lbs. 
on each hog. With corn at 50 cents a bushel, the gains cost $5.31 a
returns of an acre show a net loss of $2.72 and a net profit of 
$5 94 when corn is worth 50 cents and hogs, respectively, $5.00 and 
$6 00 A  bushel of corn fed to $5.00 and $6.00 hogs netted, respectively, 
M  and 59.3 cents. The pork accredited to an acre of the oats, 
Canadian field peas and rape forage is estimated to be 223.43 lbs.
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TABLE XLVI.— OATS, CANADIAN FIELD PEAS AND RAPE.
LOT VI.- YEARLING SOWS (not bred) of Spring 1910 Farrow. Sown (Drilled) April 18. (Area .9 Acre.) Crop Production Cost, $13.89 an Acre.
June 16, P. M., to Sept. 24, A. M., 1911—100 Days. Ear Corn Only. Grain Limited to About Two-thirds Full Feed.
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June 16-July 161__ 7 30 174.2 212.4 193.3 267.6 1.27 633.5 None 3.01 None 1.56 236.7 236.73 $3.29 $3.71 $4.14July 16*-Aug. 15__. 9 30 217.5 246.8 232.1 264.5 .98 949.6 None 3.51 None .1.51 359.0 359.05 4.16 4.81 5.45Aug. 15-Sept. 14— 9 30 246.8 264.1 255:5 155.0 .57 1237.5 None 4.58 None 1.79 798.4 None 798.40 7.30 8.73 10.16Sept. 14-Sept. 24__ 9 10 264.1 274.3 269.2, 92.5 1.02 419.0 None 4.65 None, 1.72 452.9 None 452.97 4.83 5.64 6.40
June 16-Sept. 24___ 8.4 100 174.2* 212.4* 233.9 779.6 .92 3239.6 None 3.85 None 1.64 415.5 None 415.56 4.57 5.31 6.859.333s 217.55 274.3® 866.2s 3599.6s None3
RETURNS OF AN ACRE.
For Corn 
Lot VI i
■Hogs @ $5.00 Hogs @ $6.00 I Lot VI . . .
—$2.72 (Loss) $ 5.94 | For bu. Corn $11.17 $19.83 I ProfitHogs @ $5.00 Hogs @ $6.00 l Lot VI
Hogs @ $5.00 Hogs @ $6.00 
$ .458 $ .593
Pork accredited to forage (estimated) 223.43 pounds.
1Two sows added July 16 because of an abundance of forage. 
2Cost of crop for a hundred pounds gain equals $1.604 (included). 
3Acre basis.
*7 sows June 16-July 16.
®9 sows July 16-Sept. 24.
to
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TABLE X L  VII.— OATS, MEDIUM RED CLOVER AND RAPE.
LOT VII. YEARLING SOWS (not bred) of Spring 1910 Parrow. Sown (Drilled) April 18. (Area 9 Acre l Crop Production Cost, $11.42 an Acre. 
June 16, P. M ,, to Sept. 24, A. M ., 1911—100 Days. Ear Corn Only. Gram Limited to About Two-thirds Pull Peed.
Periods
Jtane 16-July 161.  
Jiuly BP-Aug. 15_ 
Aug. 15-Sept. 14- 
Sept. 14-Sept. 24_
June 16-Sept. 24-----
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2 u  © V  
>  Ö l o
•M O
3
f-4 Q
2 a
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S£1QQ
o3©
§
3 o §o «  S 
B ® .40 &  .50 @ .60
172.8 205.3 189.1 227.4 1.08 633.5 None 3.01 None 1.59 278.5 None 278.58 $3.19 $3.69 $4.19
9
9
80 203.6 235.3 219.5 286.0 1.05 949.6 None 3.51 None 1.60 332.0 None 332.06 3.57 4.17 4.76
30 235.3 264.0 249.6 257.5 .95 1237.5 None 4.58 None 1.83 480.5 None 480.58 4.63 5.49 6.85
9 10 ,264.0 273.1 268.5 82.5 .91 419.0 None 4.65 None 1.73 507.8 None 507.88 4.83 5.74 6.64,
4
333s
100 172.8* 
203.6B
205.3* 
273. IB
226.8 853.4
948.2s
1.01 3239.6
3599.6s
None
None3
3.85 None 1.70 379.4 None 379.44 3.91 4.59 5.27
- — ------- -—
RETURNS OP AN ACRE.
Por Corn 
Lot VII
Hogs @  $5.00 Hogs @  $ 
$ 3.85 $13.32
Por bu. 
Lot VII
Corn Hogs @  $5.00 Hogs @  ? 
$15,27 $24.74
5.00 I Profit 
Lot VII
Hogs @  $5.00 Hogs @  $6.00 
$ .560 $ .707
tooo
Pork accredited to forage (estimated) 305.43 pounds.
iTwo sows added July 16, because of an abundance of forage. 
2Cost of a crop for a hundred pounds gain equals $1.204 (included).
»Acre basis.
*7 sows June 16-July 16. 
B9 sows July 16-Sept. 24.
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OATS, MEDIUM BED CLOVER AND RAPE.
The season was too dry for the medium red clover and prac­
tically no growth resulted. The oats and rape came on nicely, 
however, and there was a very good stand of these two crops, 
much more than where oats, peas and rape were sown. This was 
undoubtedly due to the moisture conditions. The peas made a 
strong growth and used up considerable of the available mois­
ture, while the clover being a more tender plant held back and 
was soon overcome by the ranker growth of oats and rape. The 
clover, therefore, making such scant growth, required very lit­
tle moisture which naturally went to make the growth of the 
other two crops, oats and rape. The oats in this plot also vol­
unteered, more so where the peas were used instead of the clover. 
As with the other rape lots pastured with sows, the terminal 
buds were severely hurt and the growth of the plants hindered.
RESULTS W ITH  OATS, CLOVER AND RAPE.
An acre of oats, medium red clover and rape forage (lot VII, table 
X L V II), in conjunction with an average daily grain ration of 1.70 
lbs, per hundred, live weight, carried 9.333 hogs, average weight 227 
lbs., for 100 days, producing an average daily gain of 1.016 lbs. on each 
hog. With corn at 50 cents a bushel, the gains cost $4.59 a hundred lbs.
The returns of an acre show a net profit of $3.85 and $13.32 when 
corn is worth 50 cents and hogs, respectively, $5.00 and $6.00. A bushel 
of corn fed to $5.00 and $6.00 hogs netted, respectively, 56 and 70.7 
cents. The pork accredited to an acre of the oats, clover and rape 
forage is estimated to be 305.43 lbs.
COMPARISON OF 19U FORAGES PASTURED WITH 
YEARLING SOWS.
Relative returns of the three forages pastured by yearling sows 
(table XL V III) are in accordance with those received 
from the heavier hogs of 1910, in that the cost of gains run 
high and the net profits per acre low, as compared to spring 
pigs.
The rape-clover plot produced the cheapest gains, costing $4.23 
a hundred pounds, as well as the greatest net profit on an acre. 
The oats, peas and rape produced the highest priced gains; its 
use resulting in an absolute loss of $2.72 on an acre, when corn 
cost 50 cents and hogs sold for $5.00. This forage did remarkably 
well the first two months of the pasturing season before the 
peas were all eaten, in fact, outclassing the other. The peas, 
however, in forming seed sapped the moisture so as to hinder 
the growth of the oats and rape to such an extent as to al­
low the other forage plots to overcome the early lead. I f the 
season had not been so dry the results might have been different. 
The oats, clover and rape make a fair showing, gains costing 
$4.59 and returning a net profit of $3.85 an acre, when corn 
costs 50 cents and hogs sell for $5.00. A  study of the yearling
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TABLE XLVIIL— FORAGE TRIALS OF 1911.
(Summarized.)
SPRING PIGS OF 1911 ON FORAGE.
FORAGE TESTED 
With Dates of the Trial
(Lot No. and Plot Area Given)
I. Oats, 0. F. Peas and Rape 
.9 A. June 13-Nov. 20, 1911-
II. Oats, O. F. Peas and Rape .9  A. June 13-Nov. 20, 1911. 
Y. Oats, 0. F. Peas and Rape 
.9 A. June 13-Nov. 20, 1911-
IXa. Oats (Common Field)-------
.3 A. June 13-Sept. 11, 1911
IXb. Rape (Dwarf Essex)------
.3 A. June 13-Nov. 20, 1911-
III. Alfalfa (Commercial) —.9  A. May 19-Nov. 15, 1911 
YEEI. Sweet 'Clover, Yel. Flowered 
.9 A. May 19-0ct. 16, 1911—
XHIa. Rye, Ripe -------------- ■—.8  A. July 7-Aug. 12, 1911—
Xlllb. Rye, Green-------------------
.9 A. Sept. 22-Nov. 21, 1911
21.1875
23.54161
21.1875
23.54161 
27.8125 
30.90271
9.
30.001 
12.9375 
43.1251 
14.83 
16.4771 
18.
20.1 
18.
22.501 28>
31.1111
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160 26.1 99.4 3918.2 1.15 3.82 .234 4.08 331.2 20.28 351.54 $3.77 $ 53.45 $ .708 1147.70
160 25.5 100.4 3936! 7 1.16 3.89 .368 4.24 335.6 31.73 367.41 4.10 39.52 .651 760.86
160 25.7 103.2 5174!4 1.16 4.05 .247 4.16 348.5 21.23 369.77 3.88 64.63 .681 1299.08
90 25.7 49.7 515! 1 .63 2.17 .139 4.66 342.7 21.78 364.54 4.10 15.33 .646 398.93
160 25.1 96.0 2227.6 749K 21 1.07 3.90 .239 4.28 362.7
22.19 384.93 3.91 80.37 .648 1438.80
180 18.7 89.2 2798.5 310Q 41 1.04 3.40 .208 4.04 324.7
19.85 344.60 2.88 65.99 .806 865.54
150 18.5 46.0 1443Ì2 
1603.51 
174.4 
218.01 
1360.3 
1511.41
.53 1,89 .116 4.36 354.4 21.64 376.10 3.54 23.46 .731 340.64
36 68.9 74.0 .26 None .454 .61 Nome 168.58 168.583 7.75 —6.0 1(Loss)
None
Fed
—44.50
(Loss)
60 36.4 58.1 .81 2.33 .289 4.51 288.5 35.67 324.26 3.67 20.05 .758 347.46
CHECK SPRING PIGS OF 1911 IN DRY DOT.
II. Check Dry Lot ----------------- 9.75 120 23.6 36.0 281.6 .24 1.35 .082 3.98 562.7 34.02 596.72 5.87 —2.472 (Loss)
.413
IY. Check Dry L o t ---------------- 10 . 150 23.9 59.1 950.0 .63 2 .2 1 .314 4.28 349.5 49.63 399.18 4.36 6.062 .602 ------
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YEARLING SOWS (NOT BRED) OF SPRING 1910 PARROW ON FORAGE.
IV. Rape-Clover ______________
.9 A. June 10-Sept. 24, 1911 
VI. Oats, C. F. Peas and Rape 
.9 A. JVne 16-Sept. 24, 1911
VII. Oats, Clover and Rape.___
.9 A. June 16-Sept. 24, 1911
8.4
9.3331
8.4
9.3331
8.4
9.3331
100 181.4 230.0 809.7
899.61
.96 3.85 None 1.67 400.1 None 400.11 4.23 6.86 .607 256.88
100 174.2 233.9 779.6 
866.21
.92 3.85 None 1.64 415.5 None 415.56 5.31 —2.72
(Loss)
3.85
.458 223.43
100 172.8 220.8 853.4
948.21
1.01 3.85 None 1.70 379.4 None 379.44 4.59 .560 305.43
. . . ------ -  --------- ----- — **** u A v v y o n u g  W l i c i o  i w u  iX
-^.Profit on 9.75 acres, 10 hogs respectively, in dry lot. No forage. 
sIn addition to ripe rye grain.
.TO
T
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sow figures on the forage trials of 1911 table will show clearly 
the details of comparison.
SPRING PIGS VS. YEARLING SOWS.
In 1911, the cost of gains as well as the net profits per acre 
show in favor of the younger pigs (table X L V III). The com­
parative results of the tests of this year are similar to those in 
1910, when the young pigs were compared to the older hogs on
forage. . . .OQQ
The range in cost of gains upon the spring pigs is from $¿.8» 
to $4.10* a hundred pounds, while upon the yearling sows it 
runs from $4.23 to $5.31. When the net profits on an acre are 
considered, the younger hogs are clearly in the lead, returning 
a net profit, with corn at 50 cents and hogs at $5.00, ranging 
from $23.46 to $80.37 per acre, where long seasoned crops were 
pastured. The sows, on the other hand, show a range under the 
same conditions from a net loss of $2.72 to a net profit of $6.86
per acre. -
It so happens that one forage was pastured in common by 
both the spring pigs and yearling sows, this being oats, peas 
and rape. As a limited grain ration was fed to the yearling 
sows this would be comparable to the limited grain ration with 
spring pigs. The younger pigs cost $3.77, while the old sows 
on the same forage cost $5.31, a difference of $1.54 a hundred 
pounds in favor of the young shotes. The profits with corn at 
50 cents and hogs at $5.00 give $53.45 to the younger pigs and 
a loss of $2.72 to the sows, a difference of $56.17. The net re­
turn for a bushel of corn, after other expenses were paid, was
70.8 cents with shotes, as compared to 45.8 cents with the sows, 
25 cents more being paid for a bushel by the pigs. The relative 
profits of old hogs and young pigs again clearly demonstrates 
the superiority of the latter.
SUMMARY OF ALL THE TRIALS. (Table XLIX .) '
It is difficult to make grand averages of the trials on each 
forage; the conditions vary one year with the other and so 
many factors are involved that an average would not be reliable. 
It is, however, entirely feasible to group together the various 
trials made upon each forage. These groupings are presented 
upon the acre basis in a grand summary (table X L IX ) entitled 
“ Forage Trials of 1909, 1910 and 1911.”
*Rye not considered because of short pasture season; and otherwise 
npt directly comparable.
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TABLE XLIX.-^FORAGE TRIALS OF 1909, 1910 AND 1911.
Grand Summary. Acre Basis. Trials Grouped by Forages.
Lot No. 
Data of Trial 
Year and Date
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c, 
ho
gs
 $
5.0
0 
(ct
s.)
Corn @ Hogs ®
40c 50c 60c $5.00 $6.00
SPRING PIGS OF CURRENT YEAR. Blue Grass and Timothy. . Tria ..
1. ’09-June 4-Nov. 16— 13.939 165 33.5 161.1 1662.2 .72 6320.3 217.44 3.68 393.32 $3.40 $4.09 $4.77 $15.23 $31.85 .657
Medlum Red Clover. 4 Trials
13.939 165 33.4 218.6 2472.2 1.07 8405.b 288.11 3.63 351.66 3.08 3.69 4.29 32.34 57.07 1.408
13.939 165 33.4 219.1 2465.5 1.07 8438.3 303.22 3.66 354.55 3.11 3.73 4.34 31.34 1.361
18.750 141 39.0 158.4 2237.5 .84 8292.9 None 3.50 370.63 3.05 3.71 4.37 28.82 51.20
VTTI. ’10-ltme 22-Nov. 10- 18.750 141 39.0 198.6 2992.5 1.13 8957.4 1042.62 3.74 334.10 3.31 3.84 4.38 34.62 64.55
Alfalfa. 2 Trials
13.939 166 33.4 207.7 2277.7 .99 8064.1 300.33 3.82 367.23 3.33 3.96 4.65 23.62 46.39 1.029
III. Mi-May a9-Nov. 15— 16.477 180 18.7 209.7 3109.4 1.04 10097.8 617.00 4.04 344.60 2.30 2.88 3.46 65.99 97.09
Rape Dwarf Essex). 4 Trial3.
VI. ’09-June 23-Nov. 17_ 16.666 147 25.8 145.6 1996.6 .81 6184.6 316.11 3.86 325.58 3.07 3.63 4.18 27.50 47.47 1.116
IX. ’09-Aug. 4-Nov. 16— 18.750 104 70.4 211.8 2651.2 1.36 9335.9 490.25 3.62 370.62 3.32 3.95 4.58 27.72 54.24
VI. ’10-June 22-Nov. 10. 20.000 141 37.8 193.5 3113.0 1.10 9108.3 1058.22 3.64 326.58 3.27 3.79 4.32 ¿V • 51 68.64 1.335
IXb. ’11-June 13-No y. 20.- 43.125 160 25.1 177.7 7425.3 1.07 26935.3 1647.33 4.28 384.93 3.26 3.97 4.56 80.37 154.68
Sweet Clover , Yellow Floweret1. 2 Mais.
IX. MO-June 22-Nov. 10. 1 22.500 I 14} 37.8 182.0 3242.5 I 1.02 1 10170.7 | 800.87 3.96 1 338.37 3.14 3.70 4.26 | 42.07 74.50 1.328.
VIII. Mi-May 19-Oet. 16— 20.000 150 18.5 1 98.7 1603.5 [ .53 i 5683.8 jj 347.11 1 4.36 1 376.10 1 2.90 l 3.54 1 4.1? 1 23.46 39. 5<1 1 .787
87.2
84.6
90.4
82.2
103.8
93.6
82.5
92.2
80.2
o«
'S ®s 
■20
75.6 378.27
765.42
742.12
756.62
649.66
623.22 
865.542
666.48
633.94
730.63
1438.80
91.6
88.9
854.25
340.64s
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TA B L E  X L IX — C o n t i n u e d
Lot No. 
Date of Trial 
Year and Date
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Corn @ Hogs ®
40c 50c 60c 85.00 $6.00
Oats. 1 Trial.
IXa. Tl-June 13-Sept. 11- 30.000 90 ?5.7 82.9 1717.0 .63 5885.1 374.00 4.66
364.54 3.49 4.10 4.71 15.33 32.53 .572 81.0 398.93
Oats, Medium Bed Clover and Bape. . Trial. , j
VII. ’09-June 23-Nov. 17- 16.666 147 25.8 , 160.2 j 2240.0 j .91 6805.2 321.11 pljifflL , 318.14
j 3.02 3.56 4.11 32.30 54.70 1.316l ' 95.0 795.41
VIII. ’OSKTune 23-Nov. 17- 
I. Tl-June 13-Nov. 20. 
II. Tl-June 13-Nov. 20. 
V. Tl-June 13-Nov. 20—
16.660
23.5416
23.5416 
30.9027
147
160
160
160
25.8
26.1
25.5
25.7
152.0
207.5
207.9
213.2
2103.3 
4353.5 
4374.1
5749.4
.85
1.15
1.16 
1.16
6814.4
14422.1
14683.1 
20038.7
321.11
882.67
1387.78
1220.77
3.91
4.08
4.24
4.16
339.25
351.54
367.41
369.77
Bye, Green. 1 Trial.
3.33
3.18
3.50
3.25
3.91
3.77
4.10
3.88
4.49 
4.36 
4.70
4.50
22.83
53.45
39.52
64.63
43.86
83.26
122.13
.935
1.421
1.044
1.302
86.1
87.7
81.8 
84.1
657.10
1147.70
760.86
1299.08
x n ib . Tl-Sept. 22-Nov. 21J. 31.111 60 1 36.4 1 86.9 1511.4 .81 I 4361.9 539.11 4,51 324.26 3.15 3.67 4.18 20.05 | 35.18 1.077 95.2 : 347.46
XIIIa. Tl-July 7-Aug. 12—  22.500
II. Tl-July 20-NoV. 17— 
IV. Tl-July 20-Dec. 17—
9.75
10.00
120
150
68.9 78.6 218.0 .26 None 367.50 .61 168.58 7.75 7.75 7.75 -6.01 -3.83 -.739 9.4(Loss) (Loss) (Loss)
Checl Dry Lo ;. 2 Trials.
23.6 53.5 281.6 .24 1584.5 95.81 3.98 596.72 4.87 5.87 f.88 -2.471 0.35’ -.209 51.2
1 23.9 118.9 950.0 .63. , 3320.7 471.47 4.28 399.18 (Loss) (Loss)
J 3.74 4.36 4.99 6.061 15.561 .405 76.2
-44.50
(Loss)
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HOGS—FALL PIGS OF PREVIOUS TEAR.
Oats, Medium Red Clover and Rape. 1 Trial.
1. ’10-May 20-NoV. 11- 11.11 169 125.9 332.8 2298.8 1.22\ 9493.5 729.00 2.50 444.67 4.21 4.95 5.69 1.03 24.02 .061 64.2
Oats and Medium Red Clover Alternated with Rape. ] Trial
IV. ’HMMay 26-Nov. 11_ 12.50 169 125.2 324.3 2489.8 1,17 10647.1 798.44 2.57 459,70 4.25 5.02 5.78 -  .63 24.27 -.023 62.8
Oats, Canadian Field Peas and Rape. 1 Trial.
III ’10-May 26-Nov. U__ 11.11 169 126.4 348.5 2468.4 LSI 9493.5 729.00 2.41 414.13 4.05 4.73 5.42 6.64 31.33 .355 J8.5
'S
Oats, Hairy Vetch a id Rape 1 Trial,
II. ’10-May 26-Nov. 11_ 11.11 169 125.2 331.1 2288.4 1.21 9493.5 729.00 2.53 440.70 4.34 5.08 5.88 -1.89 21.00 -.097 62.4V (Loss) (Loss)
Check Dry Lot. 1 Trial.
Y. ’10-May 26-Nov. 11_ 10.00 169 124.8 364.2 2394.4 1.41 10485.4 809.60 2.91 471.73 3.98 4.76 5.54 5.851 29.791 .340 65.9
YEARLING SOWS (NOT PREGNANT). SPRING PIGS OF PREVIOUS TE AR.
Oats Medium Red Clover and Rape.
VII. ’11-June 16-Sept. 24, 9.333 100 172.8 273.1 948.2 1.01 3599.6 None 1.70 379.44 3.91 4.59 5.27 3.85 13.32 .416 70.7
Oats, Canadian Field Peas and Rape.
VI. Tl-June 16-iSept. 24. 9.333 100 174.2 274.3 866.2 : .9 2 3599.6 None 1.64 415.56 4.57 5.31 6.05 -2.72 5.91 -.987 59.3
{ f t  S’ (Loss) (Loss). J , Rape-Clove (One-half Area n Each).
IV. ’11-June 16nSept. 24. 9.333' " m . 181.4 272.3 899.6 H 3599.6 None 1.67 400.11 3.62 4.23 4.95 .6.86 15.86 .742 74.7
82.90
18.23
308.01
72.46
305.43
223.43
256.S84
1Profit on the dry lot hogs. No forage allowed.
23838 pounds of alfalfa cut in addition.
*2384 pounds of sweet clover hay cut in addition, 
fClover hay cut at rate of 626 pounds per acre in addition, 
vidual trial.
/
Further in formation may be secured by referring to detailed tables covering each indi-
/  ' ' L
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SELECTING A FORAGE CROP.
JOHN M. EVVARD.
Different forages vary widely in their chemical make-up 
(table L ). Some run relatively high in protein, while others 
are low. The ash varies considerably. The determination of 
the constituents of the forages used in the trials at the Iowa 
Agricultural Experiment Station has been interesting, in that, 
the chemist reports analyses that agree quite consistently with 
the practical field results.
Uniformly the legumes show a good protein and ash content, 
as well as a narrow ratio between the protein and carbohydrate 
equivalent. These good qualities are especially valuable in that 
Iowa’s great feed, corn, is lacking in just these essentials.
The value of having a forage show a narrow nutritive ratio 
is that the hog may balance up the corn ration without an ex­
cessive green feed consumption. The young, growing hog should 
eat feed having a ratio of practically 1 to 5 or 6. Corn has a 
ratio averaging about 1 to 9. Manifestly this is too wide. In 
balancing the corn, the narrower the nutritive ratio of the 
forage, the less dry matter will necessarily be consumed in 
making the proportion more nearly right. This is clearly shown 
in the following presentation:
TABLE LI. AMOUNT OF DIGESTIBLE DRY MATTER IN FORAGES 
OF VARYING NUTRITIVE RATIOS REQUIRED TO BALANCE 
TEN POUNDS OF DRY MATTER IN CORN, MAKING 
THE PROPORTION 1 TO 6.
Nutritive Ratio of Dry Matter 
(Protein to Carbohydrate Equivalent)
Pounds of Dry Matter Required to 
Balance 10 lbs. Dry Matter in Corn*
1: 0 (Pure Protein) .50
1: 0.5 .81
l: 1 1.20
1: 2 2.25
1: 3 4.00
1: 4 7.55
1: 5 18.00
1: 6 or wider Impossible
* Assuming corn to have ratio of 1:9.
In reducing the ratio in feed eaten to 1:6 by mixing other 
feeds with corn, the narrower the ratio of the added feed the 
more effective the results. I f  the ratio of the digestible dry 
matter added to the corn.is wider than 1:6, it is impossible to 
add enough forage feed to make the desired ratio of 1 :6. The 
futility of balancing corn with well grown blue grass is self- 
evident.
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The ratio between protein and carbohydrate equivalent in 
the digestible dry matter does not vary materially from that 
in the total. The digestibility of the different constituents 
varies considerably, but on the average this does not affect the 
ratio to any considerable degree. The entire composition is 
given in table L, and not the digestible nutrients.
The general and universal superiority of the leguminous 
green pastures and rape is accounted for (table L) by their 
relatively high protein and ash content in the dry matter, 
coupled with their comparatively narrow nutritive ratio. 
Green alfalfa with a ratio of 1:2 is most assuredly superior to 
blue grass and timothy, having over eleven pounds of carbo­
hydrate equivalent to one of protein. I f  the pig is only eating 
a pound of corn daily it is absolutely impossible for him to 
balance it up by grazing on a mixed blue grass and timothy 
pasture.
In practice we find that more rapid and economical gains 
are secured with young pigs on blue grass or blue grass and tim­
othy, when some high protein and ash supplement is fed in con­
nection with the corn ration. The chemical analysis shows blue 
grass to have a ratio of 1:7.34 and blue grass and timothy 
1 :11.29, thus corroborating the field results.
Rape, although a non-legume, has a most acceptable nutri­
tional composition, showing a narrow ratio of about 1 to 2 or 3. 
The crude fibre in the edible portion runs remarkably low. 
The calcium compares favorably with the percentage in our 
favorites, the legumes. The protein content is high in the dry 
matter. Digestion trials show the dry matter in rape to be 
more completely digested, on the average, than that in clover 
or alfalfa, in fact than any of the other green forages. This 
high digestibility of the dry matter (about 85%) helps to over­
come the disadvantage of high water content. Rape has here­
tofore been classed with the carbohydrate (or the so-called car­
bonaceous) pastures, but it deserves high rank among the 
nitrogenous forages.
' ESSENTIALS OF AN IDEAL FORAGE FOR HOGS.
In selecting a forage for hogs we must take into consideration 
several factors, other than the composition. In short, an ideal 
forage should essentially show:
1. Adaptability to local soil and climate.
2. Palatability.
3. Heavy yield of digestible dry matter (in the green mate­
rial) which is comparatively high in protein and suitable grow­
ing ash. The alkaline ash should have considerable calcium 
in it because in this much needed bone forming element, corn 
is deficient. The crude fibre should be low.
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TABLE L.— COMPOSITION OF GREEN FORAGE CROPS.
AU samples weighed at time o f collection, and sent immediately to the Chemical Section laboratory for analysis.
Field Basis Dry Matter (Water Free) Basis
Carbohy- Carbohy-
O
drates drates
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l i f e
Forage Source Lot No. 0) <u 0) S'a a<U
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0 'S‘3*43 d o1 
d 0  a> 
K
Blue Grass and Timothy—8 
Entire growth,2 June 24, 1909____ I 64.35 35.65 2.78 17.53 12.37 .67 2.30 7.82 49.13 34'. 70 1.89 6.46 iai.291
Blue Grass—7
Entire growth, June 10, 1911 Field Adjoining 
Plots4
52.49 47.51 5.25 20.42 15.19 1.35 5.29 11.06 42.98 31.98 2.84 11.14 1: 7.34
Medium [Red 'Clover—
Entire growth,88 June 24, 1909___
Entire growth,8b June 16, 19 11___ II-IIIIV 78.9874.06 21.0225.94 4.004.13 8.3411.47 6.247.05 .53.66 1.912.63 19.0515.94 39.6544.21 29.7027.18 2.522.54 9.0810.13 1: 3.94 1: 4.83
Alfalfa—
Entire growth,98 Oct. 12, 1911__
Edible portion,8 9bOet. 12, 1911..
IV
III
73.11
75.75
26.89
24.25
4.09
7.44
9.20
11.28
10.82
2.34
.46
.52
2.32
2.67
15.22
30.69
34.18
46.51
40.25
9.63
1.70
2.14
8.65
11.03
1: 5.14 
1: 1.98
Rape (¡Dwarf Essex)—1 
Entire growth,198 June 24, 1900— 
Entire growth,10» June 16, 1911.. 
Edible portion,100 Oct. 12, 1911..
VI
IX-bi-n-v
90.77
89.08
80.98
9.23
10.92
19.02
2.13
2.81
5.37
4.05
3.73
9.88
1.46
1.88
1.16
.31 
: .40 
.65
1.28
2.10
1.97
23.04
25.77
28.22
43.82
34.16
51.93
15.84
17.02
6.10
3.41 
3.65
3.41
13.89
19.22
10.34
1: 2.91 
1: 2.30 
1: 2.32
Sweet Clover—Yellow. (Melilotus
Officinalis—
Entire growth,118 Oct. 5, 1910- 
Edible portion,11» Oct. 5, 1910- 
Entire growth,110 Sept. 9, 1910—
- IX 
IX
W. B. Quarton, 
Algona, Iowa.®
72.50 
78.38 
49.155
27.50 
21.62 
50.85
5.30
6.56
11.59
11.13
8.64
20.27
6.89
1.88
12.49
.95
1.20
1.46
3.23
3.34
5.04
19.27
30.33
22.80
40.05
39.58
38.83
25.04
8.68
24.57
3.46
5.57
2.88
11.73
15.84
9.92
1: 3.79 
1: 2.00 
1: 3.10
Sweet Clover—White. (Melilotus
Alba)—
Entire growth, Sept. 9, 1910____ W. B. Quarton, 
Algona, Iowa.5
68.605 31.40 9.11 11.53 6.54 1.23 2.99 29.00 36.71 20.83 3.92 9.53 1: 2.28 108
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Rape—
Entire growth,1Sa June 24, 1909. 
Entire growth,1Sb June 16, 1911—
Oats, Canadian Field Peas and 
(Rape—
Entire growth,14“ June 24, 1909- 
Entire growth,14b June 16, 1911-
Rye, Green—15
Edible portion, Oct. 12, 1911____
VII 84.59 15.41 2.08 6.66 4.69 .39 1.59 13.51 43.12 30.46 2.54 10.37
VII 85.83 14.17 2.58 5.20 3.71 .48 2.19 18.19 36.73 28.21 3.40 15.47
VIII 85.04 14.96 2.63 5.42 4.84 .63 1.44 17.63 36.19 32.35 4.18 9.65
VI 85.48 14.62 3.16 4.64 3.43 .45 2.84 21.78 31.93 23.59 3.13 19.58
XIII-b 81.86 18.14 4.51 7.52. 2.93 1.00 2.18 24.85 41.44 16.17 5.50 12.03
1: 5.87 
1: 3.87
1: 4.43 
1: 2.86
COMPOSITION OP CONCENTRATED GRAINS FED ON FORAGE PRESENTED POR C OMPARISON..
Air-Dry Basisi.
Com, Shelled—
Composite during forage season, March 26-Nov. 
11, 1910 ___________________________________ 14.78 85.22 8.82 68.87 2.04 4.06 1.43 10.35 80.81 2.39 4.76 1.68 1: 9.05:
Composite during forage season, May 19-Dec. 16, 
a  1911 --------  ----------------------------------------------- 12.73 87.27 10.00 69.78 2.01 4.03 1.45 11.46 79.96 2.30 4.62 1.66 1: 8.06
Meat Meal, Armour’s—
Composite during forage season, March 26-Nov, 
- l i t  1910 - ------------------------------------------------ - 7.60 92.40 61.52 1.54 4.83 10.13 14.38 66.58 1.67 5.23 10.96 15.56 1: 0.46
Composite during forage season, May 19-Dec. 16, 
1911 ______________—_______________ 6.65 93.35 59.67 1.83 6.70 10.00 15.15 63.92 1.96 7.18 10.71 16.23 1: 0.51
Carbohydrate equivalent. One pound of crude fat is assumed to be equal in nutritive value to 2.2 pounds of crude carbohydrates. 
Add the crude carbohydrates to the carbohydrate fat value, and divide by the amount of crude protein, and you have the ratio. ^Entire 
growth. Cut close to ground leaving about an inch of stubble. sEdible portion. Sample collected to represent those parts of the plant con­
sumed. 4Thfs blue grass comes from the lanes and fields adjoining the plots. BThese samples collected by W. B. Quarton, of Algona, Iowa. 
In part he says: “ Samples taken on. same day, Sept. 9,1910, from same character of soil . . . grew within forty rods of each other . . , yellow a 
little more mature by two weeks . . . ”  In the mail the samples lost some moisture. 6Blue grass fairly green and well headed. Timothy grow­
ing, not yet shooting. 7Green. Heads well “browned.” 8aPractically o ne-half in, bloom. 8bIn full bloom. Very few heads, about 3 to 5%, turned 
brown. 9aGreen, 9 inches high. 9bGreen, 10 inches high. 10aVery green, 14 inches high. 10WVery green and about 20 inches high. 10cVery green. 
About 24 to 28 inches high. lla and llbGreen and luxuriantly growing. About 8 to 10 inches high. First year’s growth. llcGreen. Eight weeks’ 
growth of first year’s stand. 12Green. ¡Six weeks’ growth of first year’s stand. 1SaOats green but just beginning to shoot. Clover small, 
little collected. Rape green, 11 to 14 inches high. 13bOats one-half in full head, but green. Practically no clover. Rape green, 20 inches high. 
14aiOats green but shooting. Pea leaves and vines green, pods formed. Rape green, 14 inches high. 14b0ats one-half in full head, but green. 
Pea leaves and vines green, in full bloom. Rape green, 20 inches high. 15Green, 6 inches high.
-.6
01
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4. A  narrow nutritive ratio, i. e., the relation of digestible 
protein to carbohydrate equivalent should he not wider than 
1 :5, much better still if as narrow as 1 :2.
5. Succulence (not excessive so as to be “ washy” ).
6. Long pasturage season, should come early, withstanding 
the hot, dry summer, and stay late.
7. Ability to endure trampling and grazing.
8. Permanency. Alfalfa is superior in this regard. The 
clovers come next as biennials. Annual crops are less desirable, 
other factors being equal, than those longer lived.
9. Reasonable cost and ease of seeding.
10. Capability of furnishing quick pasture at any time dur­
ing the growing season. Rape is a peer in this regard. Rye 
fills in the late fall gap and is ready early in spring. Cow 
peas and soy beans may he called early season emergency crops.
11. Leguminous characteristics, i. e., nitrogen gathering 
(from the air) tendencies. This insures upkeep of fertility.
Unfortunately we have no one crop that furnishes all of these 
requirements, although we have one, alfalfa, that comes nearer 
than the rest.
The extreme importance of the chemical composition is to 
be emphasized in the selection of a suitable forage. (Study 
table L.) We must have green pasture for hogs which will 
furnish abundantly, in succulent form, those constituents, pro­
tein and ash (alkaline in reaction and especially abundant in 
calcium), in which our great Iowa food stuff, Indian corn, is 
deficient.
ADDENDA.
PLAN OF EXPERIMENT AND METHODS OF EXPERI­
MENTATION.
I . P lg ts  u s e d : The plots in 1909 and 1910 were .8 and .9 of an acre 
in size. In 1911 all plots, with the exception of three, were .9 of an 
acre; two were .3 acre and one .8 acre. They measure .025 acre above 
the acreage charged, which allows for waste along fences, space for 
the hog houses, and feeding ground made barren by trampling; this 
proportion of waste is larger, than where the fields are larger. The 
actual pastured area does not in any case quite come up to the 
acreage charged. However, the basis given is as near as can be 
practically determined. The acreage basis of every plot for each trial 
is in all cases designated.
I I . F e r t i l ity  and C h ara cter o f L a n d  U s e d : On the average the land 
used produced in 1909-10-11 about 50 bushels of corn to the acre. The 
soil is second bottom land of the black loam type, quite level, and 
fairly well drained.
I I I . T h é  H o g s  U sed : Almost all of the 461 hogs used were either 
pure bred or high grade Duroc Jerseys. All of the fall hogs and pver 
95%  of the spring pigs used were bred and raised by the Animal 
Husbandry section. In the 1911 tests all of the early spring pigs 
were sired by the same boar to insure greater uniformity. Care was
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always exercised in using only representative and normal animals, 
thus insuring uniform conditions in all of the compared lots.
I V . W e i g h t s : (a) In itia l W e i g h t s : At the beginning of every
experiment three weights were taken of every hog, the second weight 
being taken on the day the experiment began. The average of these 
three represents the initial weight. The first feed was given in the 
evening following the second weight.
(6 ). R eg u la r  W e ig h ts : Each hog was weighed every thirty days, 
excepting in 1909 and 1910, when the periods were 28 days, or four 
weeks in length. All periods begin with the evening and end with 
the morning feed. These weights were used to determine gains by 
sub-periods.
(c ). F in a l w e ig h ts : At the end of each trial three successive daily 
weights were again taken of every hog individually; the second weight 
being taken on the day of the last experimental feed.
All weights were taken in the forenoon, shortly after the morning 
feed was eaten. Individual hog weights, taken as outlined, have been 
indispensable to the successful execution of our experiments.
V . S h e lte r : Small, portable cots, 6'x8', with wooden floors (see fig. 
14), furnished ample and comfortable housing, with shade during the 
hot days of summer and abundant ventilation.
V I. W a te r  S u p p ly : The water was secured from hydrants placed 
conveniently near the lots, the source being the deep wells of the 
college water plant. The hogs were at all times provided with an 
abundance of water in open troughs.
V II . F e e d s  U sed : (a ) E a r  Corn. The ear corn in all cases was of 
the crop of the previous year and was of good quality, ranging from 
No. 2 to No. 3 in grade. The shelling percentage was taken monthly
Fig. 14. The type of movable hog houses used as a shelter for the swine 
in the experiments.
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from composite samples collected daily. The amount of shelled corn 
fed on the cob was computed from this percentage.
(&) S u p p lem en t: Meat meal (Armour’s) was the supplement used 
in conjunction with corn. Reference is made to this product through­
out as a grain. It has a guaranteed protein analysis of 6 0 % , fat 
10%  and crude fibre 1.5%. For a meat product this supplement is 
quite free from objectionable odors, is pleasantly fed and easily 
handled. It stores well if kept dry.
(c) C hem ical C o m p o sitio n : Analyses of representative concentrated 
feeds determined by Dr. A. W . Dox and his associates of the chemical, 
section are given herewith:
ANALYSES OF REPRESENTATIVE GRAINS USED IN THE  
EXPERIMENTS.
(Amounts, in proportion to the weight of feed consumed, taken, periodically during 
the season, and made into one composite sample.)
CHEMICAL COMPOSITION.
Carbohydrates
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Shelled com ______  — -------- 1910 14.78 8.8® 68.87 2.04 4.06 1.43
Shelled corn _ ---- 1911 12.73 10.00 69.78 2.01 4.03 1.45
Meat m ea l_________ _______ 1910 7.60 61.52 1.54 4.83 10.13 14.38
Meat meal _________ ________ 1911 6.65 59.67 1.88 6.70 10.00 15.15
For analyses of forages, and discussion pertaining to same,, see table 
L with accompanying notes.
V III . M eth o d s  o f  F e e d in g : All hogs were fed twice daily, at 7:30 
a. m. and 5:00 p. m. Separate feed weighings were made for each 
lot twice daily. When supplement was offered it was given in a thin 
slop before feeding the ear corn. Much care was exercised in feeding 
this high protein meat meal to insure an even and equal distribution 
among the individual pigs. It is quite necessary, for best results, 
that no pig receive an overdose of protein at any feed. Every hog 
should be at the trough ready for the supplemental slop when it is 
given.
The corn was fed upon the ground, the many plots making tem­
porary feeding floors inadvisable. No corn was wasted, however, 
except, perhaps, a few stray kernels during an average of about a 
week or ten days of muddy feeding ground in late fall. A  fresh, clean, 
solid, dry spot was selected for the feeding place when possible.
When on a full feed of grain the hogs were allowed three-quarters of 
an hour in which to clean up the corn offered. In some cases (desig­
nated) the corn was limited early in the forage season to encourage 
forage consumption.
| The proportion existing between the ear corn and meat meal is 
expressed thus: “Ear Corn plus 1-10 Meat Meal,” which means that 
one-tenth as much meat meal was fed as of ear corn, by weight, or 
for every ten pounds of ear corn one pound of meat meal was givem
112
Bulletin, Vol. 12 [1914], No. 136, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss136/1
113»
I X  M eth o d  o f  E x p r e s s in g  th e R e s u lt s : Some systematic and
orderly means of presentation is desirable. Information is given 
wherever possible according to the following outline:
ARRANGEMENT OF DATA.
(a) Cost of crop production, including rent on land, preparation 
of seed bed, seeding, and seed. Cultivation, if done, is charged.
(b) Rate and time of seeding.
(c) Forage area in each plot test.
I (d) Length of time crops are grazed, with period and sub-period 
cates.
(e) Relative degree of grain feeding— whether limited or full fed.
(f) Data on hogs.
1. Number used.
2. Initial weight.
3. Final weight.
4. Average weight per hog during period.
5. Total gain, all hogs.
6. Average daily gain per hog.
(g) Feed consumed.
1. Total shelled corn (eaten off the cob).
2. Total meat meal.
3. Average daily shelled corn per hog.
4. Average daily meat meal per hog.
5. Average daily concentrate per 100 lbs. live weight, of hog.
(h) Feed required per 100 lbs. gain.
1. Shelled corn.
2. Meat meal.
3. Total concentrate (shelled corn plus meat meal).
(i) Total cost of a hundred pounds gain on each respective forage 
with shelled corn* at delivered market price of 40, 50 and 60 cents a 
bushel; crop production, and supplement cost ($2.50 a cwt.) being in­
cluded.
The crop production cost charged to each hundred pounds of gain 
made is determined by dividing the cost on plot used by the number of 
hundreds of pounds of gain. Example: Lot 1, blue grass, 1909 Con­
sisted of .9 acre. The production cost of crop equals $6.00 per acre; 
.9 acre equal to 9-10 of $6.00, or $5.40 cost. The total gain made by the 
tkis was 1496 lbs., or 14.96 hundreds of pounds. By divid­
ing $5.40 the cost of the crop, by 14.96 we find the cost due to the 
expense of crop production equals 36.1 cents per hundred pounds gain, 
«snn Ne.t ,retarn an acre of forage crop (with hogs at $5.00;.and 
* . K & & 2  after deducting value of shelled corn at delivered market
price of $.50 a bushel,* and meat meal at $2.50 a cwt. This places a 
field value upon the forage crop.
/ f - v buf ? el co n sid ered  a s  56 p ou n ds  o f  shelled  corn .
. Ne1 Profits of an acre, hogs selling at $5.00 and $6.00 a hun­
dred lbs., hay at price given, after paying all expenses, namely:
1. Crop production cost.
2. Corn at $.50 a bushel.* I
Supplement, meat meal (when fed) at $2.50 a cwt
M  H  Net return for a bushel of corn fed on forage with hogs at 
55.00 and $6.00, after paying all expenses; crop production and supple­ment cost.
*F ed  in  the . ear. A  bushel con sid ered  a s  56 pou n ds  o f  shelled  corn .
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(m ) Pork accredited to an acre of forage (estimated).
It is usually assum ed, that a bushel (56 lbs.) of shelled corn, or its 
equivalent, produces ten pounds of pork. Where meat meal was fed we 
assume that a pound is equivalent to four pounds of corn. An average 
of a large number of our experiments in dry-lot feeding shows that on 
the average a pound of meat meal actually replaces four times its 
weight of corn. The corn equivalent, therefore, is equal to the pounds 
of corn plus four times the pounds of meat meal fed. Dividing the corn 
equivalent fed upon forage by 5.6 lbs. (amount required to produce 
one pound of pork in dry lot) gives us the pork attributable to the 
grain fed. The remaining pork produced may be accredited to the
forage •
This is an unreliable figure, but to satisfy convenience, is given 
herewith; the thinking man needs no further explanation of the reasons
for the unreliability. .
X .  L a b or , R isk , In te r e s t  and D e p r e d a tio n . In all costs reported 
the (1) labor,* (2) risk and interest on the hog, and the (3) deprecia­
tion and interest on the equipment, is assumed to be offset by the (1) 
manure produced, (2) the uniform distribution of this manure without 
leaching loss, and the (3) difference between farm value and delivered 
market price (charged in all computations) for the corn consumed.
FORAGE CROPS TESTED. 
1909-1911 Inclusive.
FORAGE TRIED
Blue Grass and Timothy -----------------
Medium Red Clover--------------------------
Alfalfa ------------------------------------------
Rape, Dwarf Essex--------------------------
Sweet Clover___________________
Oats, pastured green — ---- —--------------
Rape I plot, Clover i  plot------------------
Oats and Clover alternated with Rape.
Oats, Clover and Rape -------------------
Oats, Canadian Field Peas and Rape.
Oats, Vetch and Rape --------------------
Rye, ripe----------------------------------
Rye, green growing . .— -------------------
Number of Trials and Year Tried
1909 1910 1911
IF  
1 F 
1 F 
1 F
1
1
1
1
1 YS
1 YS 
3+1 YS
1
1
“‘ “ Spring pigs used unless designated F-Fall Hogs or YS-Yearling Brood Sows (Not 
Pregnant).
Check Dry Lots run at same time as Fall Hogs of 1910 and Spring Pigs of 1911 to 
compare Dry Lot with Forage method of feeding.
COST OF GROWING FORAGES.
How much does it cost to grow an acre of the different for­
ages? The various charges, rent, plowing, seeding, etc., against 
each crop are given in détail in the table on page 116a.
' The basis of rent is $6.00 an acre, this being charged for blue 
grass, all others the same.
♦Labor of feeding, management and marketing hogs only. The labor 
expended upon the crop is included in the crop production cost.
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COST OP FORAGE CROPS, PRODUCTION VALUES ON ACRE BASIS.
FORAGE
Lo
t n
um
be
r
Ye
ar
 o
f 
cr
op
Re
nt
 o
f l
an
d
Pr
ep
ar
at
io
n 
of
 la
nd
 fo
r 
cr
op
, s
ee
di
ng
Rate of 
Seeding
Se
ed
 c
os
t
To
ta
l c
os
t
Yr
s. 
in
 s
ta
nd
Ye
ar
ly
 c
ro
p 
co
st
Blue Grass and Tim­
othy ____ ...______ I ’09 $6.00 $6.00 $6.00
Clover,1 (Med. R.)__ n -n i ’09 6.00 2 10© $3.00 9.00 1 9.00
VII
Vili ’10
Alfalfa (Com’l.)____ IV ’09 24.00 34.65 18D 3.60 32.25 3 10.75
in ’ll
Rape Alone4 ____ __ VI-IX ’09 6.00 2.80 5B .40 9.20 1 9.20
(Dwarf Essex) . ___ IXb IV ’ll 5D
VT-IVb ’10 6.00 4.15 2.5D .20 10.35 1 10.35
Sweet Clover . . .  __
(Yellow Flower)____ IX TO 12.00 2.80 18D 3.60 18.40 2 9.20
VIII ’ll
Oats IXa ’ll 56.00 1.10 06D 1.50 8.60 1 8.60
Oats and Clover 48 oats
Med. Red) _______ IVa TO 6.00 1.10 8 clover D 2.70 9.80 1 9.80
Oats, Clover, 48 oats
(Med. Red) and VII ’09 6.00 2.80 8 clover 2.11 10.91 1 10.91
2 rape D
Rape_____________ I TO
32 oats
VII 'll 6.00 2.80 12 clover 2.62 11.42 1 11.42
4 rape D
Oats, Peas, (Ca. 48 oats
Field) and v in ’09 6.00 2.80 90 peas 4.66 13.46 1 13.46
Rape_____________ 2 rape D
48 oats
in ’ll 6.00 2.80 90 peas 4.98 13.78 1 13.78
6 rape D
¡52 oats
I-II-V ’ll 6.00 2.80 90 peas 4.57 13.37 1 13.37
4 rape D
36 oats
VI ’n 6.00 2.80 LOO peas 5.09 13.89 1 13.89
4.5 rape D
Oats, Vetch and 18 oats
Rape ii TO 6.00 2.80 30 vetch 4.51 13.31 1 13.31
Rye, Ripe
2 rape D
XIII a 'll 6.00 2.80 L12 D 2.00 10.80 1 10.80
Rye, Green8 . . . Xlllb ■ ■
On basis of 50% failures— with a nurse crop. zOffset by nurse crop.
. basis of a whole year being given to the establishment of a stand 
T“ 1®11 i asts. 3 years. (A  low estimate under judicious management.) $1.85 
cnarged extra on preparation ; or for seven summer harrowings, $1.05 : in- 
E S 9 H B ’ .50 cents ; and rolling with corrugated roller, 30 cents.
Cultivated three times. BDouble disced, harrowed, and drilled.
J-ms is on the basis of no volunteer crop. It is assumed that rye will 
furnish seven months o f pasture, or its grain equivalent. This 
c o s i "  $ 1 0 . 8 0 4 - 7 — $ 1 .5 4  per month. I f  grain is harvested only four 
¡ i l l s  ca+n  up° n. at a cost o f 4 x $ 1 . 5 4 = $ 6 . 1 6 .
snrin o - r«, 6= $4 • to be charged to ripe grain crop. In 1 9 1 1  two months 
£8$ uf ed heace cost o f 1 9 1 1  rye equals $ 4 . 6 4 +  ( 2 x $ 1 . 5 #  or 
$3.U8) — $7.72 due to ripe gram. Under favorable seasons rye will volunteer.
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The preparation of land and seeding is based on these 
charges:
PER ACRE.
Plowing _________________ ______ $ 1*^ 0
Double discing ---------------------------- ,60
Harrowing (per time) ----------------   .15
Drilling ----------   *S5
Cultivation (per time) — 1----------- $ .45
Inoculation for a lfa lfa ---- -------- - .50
Rolling for alfalfa---------------------  *30
THE SEED PRICES ARE:
Per bu.
. _________  $ 9.00
Per lb. 
15.0
_______________  12.00 20.0
8.
’ . __________ 2.50 4.17
_________________ .50 1.56
____________  12.00 20.
............... ......  7.20 12.
Rye, winter ------------------ ---------------------- !-------- ______ ________ 1.00 1.79
The drilled crops were pnt in rows six inches apart, excepting 
lots IVb and V I 1910 which were twenty-four inches apart. One 
drilling only was used in seeding. Where crops are broadcasted 
it is so indicated in the table on page 115a with a B ; if drilled 
with a D.
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